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|jLa  AiiAl£ 

Й/ What  is  the  word  "Atom”  called  in  Latin? 


jjii  j^ 

Answer:  It  means  indivisible. 


-4^L 


Uaj 


^ccqr^ibgto : 

A-  Dalton’s  Model: 


At  the  beginning  of  the  19th  century,  Dalton  perceived 

s  jjii  (j  j2  JjIs  j^  f>’*-**^ 

1.  The  atom  as  a  hard,  indivisible  sphere 

JS  jj^jS'  UIUaj  (У»  Ualjj 

2.  Each  element  has  a  specific  kind  of  atoms. 

oIa  cUljjill  ^  (-ibn j)  JblA  (У» 

3.  These  atoms  are  connected  through  simple 

UaLdAC'  J  JSjjj  AJa^  ja  Ualjj 

methods  to  form  combined  atoms. 


l  lard  sphcre  modcl 


a>AAjj 


^JjJU 


В-  Thomson’s  Model: 


^  19 

Ву  the  end  of  the  19th  Century,  Thomson 
gave  another  perception  of  the  atom. 


Lljill 


(JjliAU  <l'\ 


1-  atoms  consist  of  smaller  particles  having 


Spherical  cloud 
of  positive  charge 


Electron 


negative  charge  ,cafled  (electfons) 

Oj<Ul  ^  ^jj^Aa  JJJ^  “>  C5^l 

2-  The  atom  is  a  positively  charged  sphere  on  which 

Ai^Luj  AJj\uiaI)  (UUjjj^)  AjdaoA  J  Jjbu  J) 

negatively  charged  electrons  attached  to  balance  the  charge. 
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■  Rutherford  Model: 

In  the  early  20th  Century,  and  after  the 


I'iKTgy  Ic\cl 


LJJJJJ^' 

discovery  of  the  protpn 


■^jj^j-^j 


«J-J- 


Rutherford  introduced  his  perception  that: 


Ajjs; 


1 .  (A  pppitively  charged  particle,  the  mass  of 


ljj2jj^I 


J^' 


LJJJ^VI 


proton  is  greater  than  that  of  the  electron). 


NucIlhis 


IJcciron 


diUjjjjJI 


Sj^l 


2.  protons  are  situated  in  a  tiny  area  at  the  center  of  the  atom 


dljlll 


ljIpI 


Sjjdi 


cailed  the  nucleus  which  contains  most  of  the  mass  of  the  atom 


UiUjjIilVI 


dljlll 


The  electrons  circle  around  the  nucleus.  Therefore,  most  of  the 

dj^l  L5^  A^LuJl  (JjUjjIilSfl  I 

volume  of  the  atom  is  avoid,  the  number  of  negative  eiectrons 

jjJj  J-i^  dljlll  J*^^  ^  \^ЛЛ\ 

rotates  around  the  nucleus  balance  the  positive  charge  of 


UUjjjj^ 

protons. 

d4A  (IjUjjjilVl 

SljIII  (^ 

(Ij|j|A4  ^ 

4.  These  eiectrons  rotate  around  the  nucleus  in  various  orbits  with 

(JjliLuLa  ^  dljlll  La£  jA  Ji^l  (^ljill 

varying  distances  from  the  nucieus,  as  is  the  case  of  pianets 

jjjj  Jj^  (JUAUlII 


|jUI  l^ 


^JjaIII 


sun. 

й\  Why  is  Rutherford  model  called  the  planetary  astral  model 


(jV  (liUjjjiiyi  JJ*^  Jj^  filjlll  (IjI  j\1a 

Because  these  electrons  rotate  around  the  nucleus  in  various  orbits 

^  Л  atl-v  A  (IjliLuLA  (Ул  dljlll  LaS  jA  JUII  (j^  (i^ljSll 


with  varying  distances  from  the  nucieus  as  is  the  case  of  pianets 

jjjj  Jj^  (JUAulII 

rotating  around  the  sun. 
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Ufl Jg' 


ЛЬ  La 


Й/  Define  the  followmg: 


1-  Proton:  a  positively  charged  particle,  its  mass  is  greater  than 

(iiij  (^jjjiivi 

that  of  the  electron. 

^jiii  ^jjAj  bjUjjjiivi  jj.ij 

2-  planetary  astral  model:  is  Rutherford  Model  (electrons  rotate 

Jj^  dljjll  A  (JjIjIaj  ^  Ajjlilj  (IjtiLuu 

around  the  nucleus  in  various  orbits  with  varying  drstances  from 

SIjjII  jA  JIa  ^I  t^ljSJI  jjJj  JjA  (jjA(j]| 

the  nucleus  as  is  the  case  of  planets  rotating  around  the  sun) 


_  ^J^i  ^  jtl  /—iSjSil  itl  ?7Jj-aJ _ ^ 

-  >7—  p;  -j— — - 

Q/  Explain  the  problem  of  planetary  astral  model. 


Rutherford's  model. 


iJl 


^uILuJI 


(i^Ujjjsivi  (luu  SjiiuLj 


If  negative  electrons  are  static 

1  ^j  MoUaji  dllb  UjUjjj^IVI  ^J<*^ 

No.l  Assumption:  these  electrons  will  be  drawn  to  (magnetized)  the 


ifljLd<UI 


3|jII]  ^  A^J4 

nucleus  with  the  positive  charge. 

IjI  (JjUjjjSiyi  (l)i  Ls^  M.jjIj 

ir  If  electrons  must  be  in  constant  motion. 

AoUaji  (jiajjflj  ^U  ^.^j^IaII  A^jjjSiVI  L5^ij  ls^  СллИ 

No.2  Assumption:  Given  that  moving  electric  charge  which  is  under  gravitational 

d j^  JJ^  lil  Uib  (^\  сй  AiUall  c^j^IaII  ^jjjSi^ 

force  releases  ener^,  so  there  must  be  loss  ih  the  energy  of  the  moving  electron 

^l  i4^J^  C5^i  6jJ^Vi 

which  would  eventually  slow  down  its  motion.  This  slowing  down  electron 

(-fljuu  Jja.  J  ^Jii-i  ^J^  J  ij:*^!  ..  laLuj  J  Sljj]|  J  bU 

would  move  around  in  a  circular  motidn  and  fmally  falls  into  the  nucleus.  In  both 

^♦^jliUajflll  Sjill  ^l  jl^jj 

assumptions,  the  atom  must  collapse. 
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JJJ 

Bohr's  Model: 

Q\  What  is  the  scientist^ohr  propose  in  (1913)? 


Electrons  rotate  around  the  nucleus  in  fixed  energy 
levels .  Each  energy  level  has  a  distinctive  number 

jfiUa  JjxJ)  Li  *  J^^ 


describing  its  energy.  This  number  is  called  principal 


tnCTg>'  I  cvcl 


quantum  number  (n). 


UiUjjjliy) 


(jki^ 


Q/  How  do  electrons  travel  within  energy  ieveis? 


^J 


AiUal) 


ilAjj^LuiA 


JbH  (>» 


lA  a  /i^)  j) 


An  eiectron  may  travei  within  energy  levels  throueh  gaining  or 

^)^  AiUa 

losing  energy. 


Exercise  1-1 


J  JjAJdA 


dj^)j  A^UI)  (|-*)Ги^ 

Which  one  of  the  foiiowings  has  high  energy  ievel? 


jjV)  AiUfl  jjiuiA 

A-First  Energy  Level 


^Ui)  A^lifl  jjlui4  (Ul^)  4.Slifl  jjluua 

B-Second  Energy  Level  C-Thir^jenergy  tevel 


uajP 

Q/Define  the  principai  quantum  number. 


^<t*nijl)  ^)  jjp  l  jjp  (  ^  A  *n  1  jl)  A^lifll)  JjluUA  ^ 

Principal  quantum  number:  number  is  describing  primary  energy  level  in 

fijil)  ^  JAjI) 

The  atom.  With  the  symbol  (n). 
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JV 


i^jj 


Because  it  is  the  simplest  atomic  structure,  because  it  contains  one  proton 

j  ^jj 

and  one  electron. 


|jui 


<-^  JJ 


Й\  Why  is  hydrogen  atom  the  simplest  atomlc  stmcturcl 


-iA.jj 


j  «^'j  6jj^' 


Because  it  contains  one  proton  and  one  electron. 


Й/Define 


A^i^j  ^J^^  ^J^^^  A^LoSij  Ajjl^j 

1-  Modern  atomic  theory  (quantum  theory) 

jjlAlj 

2-  Orbital 


Ajjilj 


Ajjlallj 


(JjjjilVI  Iajj 


•^J:^ 


(1)^ 


fj^uai 


^  Modern  atomic  theory:  the  electron  might  exist  in  a  particular  space 


djjlljj  ^J  (JJ^  (jk  .^jjuj 

surrounding  the  nucleus  and  not  in  specific  dimensions  as  stated  by 
Bohr. 


jjlAlj  (^^JJjSIVI  ^J^**  djjlljj  j^  (JJ^j 

Orbltal:  the  electron  cloud  surrounding  the  nucleus,  This  atomic 


jlxJl 


Jliil 


orbital  has  different  shapes  and  sizes. 


Mj^tAlJ  jjlj 


IjLuIajilj 


й/List  the  major  hypotheses  of  the  modern  theory. 


cjj  jilj 


Sjjl 


Alaj.^ 


iljjjjjjiiyj. 


Af'jllj 


1.  The  atoms  consist  of  a  nucleus  surrounded  by  electrbns  with  varying 

(IjbjluiA  A^jJa 

levels  of  energy. 


(Jjjjjjj^yi  i}j^  ajjllj  MijuuA  ^  A^jJalj  (IjbjluiA 

2.  Electrons  rotate  around  the  nucleus  on  a  distance  in  energy  levels. 

ajjllj  jSjA  ajilj  j  (^jbj  jk>  Cjjjjjjjj  j 

3.  The  nucleus  at  the  center  of  atom  and  consists  of  the  protons  and 

iljjjjjjj^j 

neutrons. 
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Q\  What  \s  the  electron  cloud? 

dljlll  j>^lj 

Electron  cloud:  It  is  a  spedal  sp^ce  surrounding  the  nucleus  in  which  the 
electrons  spin,  and  it  has  different  shapes  and  sizes. 


uBj^  AjjjUII  A,j4^\I  J|.^VI 

Q/  Define  the  secondary  quantum  numbers. 


j jjIjII  ^I  ^лУи^!  J^  fLU&II  ^^1 

Secondary  Quantum  number:  A  number  used  by  scientists,  which 

I4  ^l  CjVUjjjVI  liSj  6*^  CjUjJjil^l 


describe  fairly  all  features  of  the  orbital  as  well  as  those  the  electrons  in 

UiVUjjjVI 

these  orbital. 

J^^  J  jIulUI  J.A  j  J  ^^I 


Q/  Draw  a  table  showing  the  main  level  symbol  and  the  quantum 

"Ц^  AiUa^l 

number  showing  the  increase  of  energy. 


Tablc  1-1 


к 

L 

М 

N 

0 

P 

Q 

principal 
quantum  numbcr 

1 

2 

3 

4 

5 

6 

7 

valiicorn 

гд 

c 

JJ 


Energy  ingreasing 

аШ\ 


.  7=  n 

6  -  n 
.  5  -  n 

. . . . .  4  =  n 
.  3  -  n 


2  -  n 


1  =  n 


_ La  ^ _  ^4^1  \|  AiUall  lil  А^ф  j[^ _ 

Q/  what  is  the  most  energy  if  the  value  of  n  =  1,  orthe  valueol 


-l^UI 


n  =  7,  and  why? 


^^ip|  4.^  J  JxjI  A^Lui4  ^jjjil^ 

The  higher  the  value  of  (n),  the  further  the  distance  of  the  eiectron 

dl jjII  j  ^UjIU  (JIlU  j^l  AiUa 

from  the  nucieus  and  consequentiy  having  more  energy. 
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Q\  Why  should  electrons  in  n  =  7  be  the  easiest  to  lose  of  electrons 
in  n  =  1. 


c^jdi  LjUjluoAll  ^l  dljlll  jib  AiUa  jjluiA 

The  nearest  of  these  levels  to  the  nucleus  is  n  =1  has  the  lowest  energy  level 

1аш  ^  >^VI  dljlll  j  Jdl  ILuuIaj  ^  dljlll 

while  n  =7  is  the  farthest  from  the  nucleus  and  less  attached  to  the  nucleus, 

^  (j^-uUi  ^  ^i  jijj 

therefore,  it  is  easy  to  be  removed  (given  away). 


4f 

6s 

5p 

4p 

5s 

4p 

3с1 

4s 

Зр 

3s 

2p 

3s 

Is 


6s 


4p 


- Зр 

-Г  3s 

— €W2p 
-в*  2s 
Is 


4(1 


30 


4f 

11=1 

* 

11=2 

* 

11=3 

> 

11=4 

11=5 

г. 

11=6 

Jh 

11=  " 
11= s 


1=0 

1=1 

1^2 

1^3 

m 

2p 

Ф 

Зр 

3d 

m 

4p 

4с1 

4jf 

m 

5p 

5d 

5± 

m 

6p 

6d 

m 

lAijP  A.a^  >^bj4  AiUall  jjluiA 

When  value  of  n  increases  the  energy  level  increases 
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primary  ener^leySl 


primary  energy  level  ® 


The  value  of  the  quantum  no.  =  1 

JJ&II 

The  value,of  the  quantum  no.  =  7 

JJxII 

Clos^r  to  the  nucleus 

ш jSl  SljIII 

Far  from  the  nucleus 

(Ул  dljlll 

Less  Energy 

J^l  AiUa 

More  energy 

jsi  Aiib 

Electrons  in  this  level  are 

U^UjJ^VI  JjluLA  ^ 

more  correlated  to  the  niicleus 

jj£l  AJa^  jA  (Ул  SljIII 

Electrons  in  this  level  are  less 

UjUjjjilVI  (j^  li^  jjIulUI  jSl 

correlated  with  the  nucleus 

jl  ^  dljlll 

Q\  Fill  in  the  blanks: 


^  A  *n  1  jll  A^Uall  (IjbjluLA  ^J^U  Д^1Ь  (IjbjluLA 

1.  Primary  energy  levels  (К  ,L  ,М  ,N,..)  have  secondary  energy  levels 

(JjbjluLftll  <■  ^  JSouII  J 

(s.  D.  d .  and  f).  These  levels  differ  in  terms  of  shaoe  and  numberof 
electrons. 


jlisil  dlUj  (^jjS  (jLi 

2.  Orbital  (s)  has  a  spherical  shape. 

^lull  ^jluLftll  (ijbU  (Jj|j|l.«  j  jl>^ 

3.  The  second  level  (p)  it  has  three  orbitals  and  each  orbital  consists  of 

^2)ш|  ^JJ^  AjJJ4P  (JjUI^I 

two  eauivalent  sides  distributed  in  three  vertical  directions  (Pz.  Pv. 
Px). 

AjjjI^I  (IjIjjIulUI  (iilljj  j^l  A^ljd 

4.  The  secondary  levels  (d,  f ),  they  have  more  complicated  interstitial 

JlSJiVI 

forms. 
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lllustrate  by  drawing^  forms  of  secondary  level  Orbitals  S  and  P 


Ру  orbital 


Q\  ҒП1  in  the  blanks: 

A  м\  \ jii  j jiubftii  j ji^  «^ij  (5 j^i^  (5 ^j^ 

1.  The  primary  level  К  contains  only  one  secondary  level  S  type. 

^  A  *n  1  j]|  jjluiAll  J 

2.  the  primary  level  L  has  two  secondary  levels,  P  and  S. 

^  A  и\  1  jll  JjluiAll  (ijb^  J 

3.  The  primary  level  М  has  three  sub-levels  of  d,  P  and  S. 

^  A  *n  1j]|  jjluuftil  jjl^  ^l^jl  cl>^  ^J^  J 

4.  The  primary  level  N  contains  four  sub-levels  of  type  f,  d,  P  and  S. 


□ 


I'  ' 

fid iS 


P 


SjUJI  sharp  oUI^jlJL! 
diffuse  j  jprincijpctl  j 

fundamental  j  б^ч.л>.11,Л 

L j L.4.tl  JLSLlI  oLJlS3I  oJuAj 

i-uJajfcJl  cjL^VL  i-tfLeJI 

oVLSjuL 
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Q/  How  can  you  write  the  secondary  level  from  any  major  level  In 

_  АЛл| 

a  symbolic  way  wlth  sufficlent  examples? 


Cjljla^l 


^low  these  steps 

(ш£|  L>^  jjIuiaII  JIIa  d^ljll  ^_^^^jll 

1-Write  n  value  from  the  primary  level,  for  example,  the  third  primary 

^jluiAll  j| 

ievel  or  М 

4^1  j^J^^  c5Jjl^l  jjIuiaII  C)^ 

2  -  Write  the  character  assigned  to  the  secondary  level  right  to  the 

A-a^  JIaa 

value  of  n,  for  example: 

JjVI  jjlull  jjIuiaII  d^ull  ^_^^^jll  jjIlaaII  jk 

The  first  secondary  level  (S)  of  the  third  main  level  is:  ((3S)) 

JuA  uilSI  d^U  jjll^l  jjIuiaII  jjIuiaII 

Example  1:  write  the  third  secondary  level  d  from  the  fourth  primary  level 

4^1  ^^J^^  jjIuiaII  j  uilSI  uij^l  \A)xj 

Sol:  Write  the  fourth  primary  level  ((n  =  4))  and  write  a  letter  d  after  it  (4  ^) 

i 

JIaa  c^I  (^I^I  j  jIIaII  jjIuiaII  J^^  j  jIuiaII 

Example  2:  write  the  second  secondary  level  p  from  the  second  primary  level 

"e  >1U«  JaJ) 

Direct  Solution:  2p 

JIja  uuSI  ^^J^^  cijjl^l  jjIuiaII  ^jaaI^I  ^_^^^jI|  jjIuiaII 

Example  3:  Туре  the  fourth  secondary  level  of  the  fifth  main  level 


J^l  (JjaIWI  jll  j  jIuiaII 

Solutioh:  The  fifth  main  level  means  n  =  5 

^l jll  JjI^I  jjIuiaII  jA 

The  fourth  secondary  level  is  f 


Sol:5f 
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Exercise  1-3 


_ La  jA _ _ jIAaII _ JjVI  j _ _ ^j^u^jll _ ASUall 

й\  What  is  the  number  of  orbital  of  the  first  and  the  third  prlmary  energy 


^jIulaII 

level? 

jlxUI 

*  Number  of  orbital  of 


^  liib  Jalfi  ^lj  cJJjU  AiUa  jj1ul4 

Because:  In  thfs  level  only  one  secondary  energy  level  (s) 


^jjull  ^jIulaII  ^Ij  jI^ 

Sbcondary  level  s,  has  1  Orbital. 

^pjjUll  (jjluLAil  cLbU  CjljlXa 

:ondary  level  £  has  3  Orbitals. 

^jjull  ^jluuil  cIIjIAa 

3.  S^condary  level  d  has  5  Orbitals. 

^jluull  c-^iruj  cIIjIAa 

4.  Sei^ndary  level  f  has  7  Orbitals. 

>^1  (ubuluV  jIIaII  iald  (1)UjI  UjU jjjI^I 

5.  The  maximum  capacity  of  the  orbital  only  two  electrons. 

jIAaII  j^j  ^  ^jluu  jjjIjII  AiUall 

6.  Orbital  symbol  in  the  level  of  secondary  energy  by  drawing 

^jjUII  ^jluull  df  j1a4  UjUjjjHI 

7.  The  secondary  level  s  is  filled  with  a  maximum  of  2  electrons./ 

^jjIjII  ^jluull  df j1a4  U^U j jlSl). 

8.  The  secondary  level  £  is  filled  with  a  maximum  of  6  eleptrbns. 

^jjIjII  ^jluull  Sf  jIaa  L5^  UiUjjjHl 

9.  The secondary  level  d  is f illed  with  a  maximum dfiO electrons. 

^jjull  ^jluull  df  j1a4  UjUjjjHI 

10.  The  secondary  level  f  Is  filled  wlth  a  maximum  of  14  electrons. 


^l jill  jA  jUa^S?!  J^-U^l 

^l jill  jA  JA^Vl  L)>^W  L5^!  J^-U^l 


/ 

sauare 


X. 
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Spin  of  electron 


A)  Turn  of  electron  around  of  nucleus. 

Jjjj  jIAaII  j  (J^l^l  jja^l  ^jjjSI^ 

B)  Turn  the  same  orbital  and  own  axis  of  electron 


(  Л  ) 


ш 


ш 


(li) 


Li^  ^jj  tljUjjjilVI  c>Ua  ^^ljll  jlxUI 

Q  /  How  do  you  draw  electrons  within  the  single  orbit? 

^J^  ipUUl  UJjSP  Jj» 

1.  spin  clockwise 

2.  Anti-clock  wise 

j\1a  ^jJja  ^jjjSII 

3.  Orbital  double  eiectron  (saturated) 


Solution: 

dl^U  AiPLlUI  (^j^ 

1.  spih  clockwise. 

jjjj  ApLuiII  (-^j^ 

2.  spin  anti-clockwise. 

JUjjjI  ^jjjSIVI 

3.  Orbital  double  eiectron  (saturated). 


w——,  lhJi  (У>  JftSri 

П  I  Head  f rom  top 

(jji\ jll  Jiuij 

ГП  Head  down 
00  In  reverse 


о<1 


O"  04 


122334 


JI4 


Is  2s  2p  3s  Зр  4s  3d  4p  5s  4d  5p  6s 


£ 


Notes 

CjIjIAaII  ^  j£  JJjI^  jjluua  jit  iS^J^ 

1  -  The  number  of  Orbitals  in  each  secondary  level  is  an  odd  number  1-3-5-7. 

jjc,  cjUjjjSiSri  ji)  j  jA  JJC' 

2.  The  number  of  electrons  that  saturate  ,  and  is  an  even  number  2-6-10-14. 
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IjIaI  cjUjjjilVi  Ч  j^UH  ^  (jAftj  jIaaI) 

Why\  the  electrons  don4  repel  each  other  in  same  orbital. 

^  СЛ  jll  Ia£  ^j^ 

Each  electron  spins  around  itself  at  the  same  time  as  it  spins  around 

dljlll 

the  nucleus. 

Q/ Define  Electronic  Configuration: 

JjjjSiyi  j»L^I  (|Л)  CiUjjjiiy)  j&lj  Jja 

Electron  Configuration:  The  order  in  which  the  electrons  take  around  the 
nucleus  in  the  atom  and  each  element  has  a  special  electronic  arrangement. 


jUijl 


JjjjilV) 


important 


Q/  Define :  Aufbau  Principies  of  Eiectron  Configuration. 

Aj^UII  AiUall  CjUjluiA  ^лИаа  CjUjjjilU  -U  "Ui j 

(All  secondary  energy  levels  are  filled  with  electrons  according  to  their 

1^0:  jjUSIIj  (>  Ji«Sr)  J)  JcSf) 

energy  sequence  from  bottom  to  top) 


level  1 


0 


levei  2 

C)  2s  ^  2p 

level  3  I 

^3s  зр  ^  м 

tC 

(^4S  ^  4p  ^4/ 

05s  ^  Ьр^Ьб  ,^5/  Ьд 

levei  7  Jk 

7p  7d  7/  79 


not  occupHed  by  any 
gro^-state  eiectrons 


6h 


7п 


Number  of  electrons  in  secondry 
cnergy  level(s) 


3s' 


/ 


Pnncipol  quantum 

Secondry 

number 

quantum  number 

■  — - 

Q/  Define  :  Hund's  rule  . 

V  lJpLJia  JIaaj  Jj^  ^ jjull 

Hund's  rule:  N0  two  electrons  are  doubly  occupied  in  the  subshell 

^1.4  l^—^VtilujjV)  Jjia  JluJ  ^^1>4J 


important 


(secondary  level)  unless  its  orbitals  are  singly  filled 
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Write  the  electronic  configuration  for  the  following  subshells? 


f 

d' 


[тттғп 

иииии 


d*  ииии 


ииииии 


p 

11 


f 


РШТҒП 

lUIUHUUII 


1  1 


1йҒШТ 


Exercise  1-4 


ш£| 


Write  the  electronic  configuration  for  the  following  subshell: 


1  1 


d‘  ишиии 

d’ 


111 


p=  FiraT 


Example  1-2 


<--^l  C5^JJ^V^  A^UII  judUxlI 

Write  the  electronic  configuration  for  the  following  elements: 
4Ве,  sLi ,  zHe,  iH 


Element 

electronic  configuration 

iH 

Is^ 

zHe 

Is^ 

sLi 

Is^  2s^ 

4BG 

Is^  2  s^ 
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Example  1-3 


^Д_ 


Write  the  electronic  configuration  and  order  of  electrons  in  the 

_ ^^jl^l  A^Uall  j  jlyi4  JH  ^  A^UII  jA^Uall 

Outermost  energy  level  for  each  of  the  following  elements: 

15P  /  13AI  ,  i^Mg  ,  loNe  ,50,56 


Element 

electron  configuration 

outermost  energy  level 

sB 

ls2  2s2  2р1 

2s2  2р1 

80 

ls2  2s2  2p^ 

2s2  2p4 

loNe 

ls2  2s2  2p6 

2s2  2p6 

12Mg 

ls2  2s2  2p6  3s2 

3s2 

13AI 

ls2  2s2  2p^  3s2  3р1 

3s2  3р1 

15P 

ls2  2s2  2p6  3s2  ЗрЗ 

3s2  ЗрЗ 

Exercise  1-5 


ljISI 


^jjjilVI 


j^l 


^jIUII 


j^Uxil 


Write  the  electronic  configuration  for  the  following  elements. 


Is^  2s^  2p^ 

ш  ш  \ши 


14' 


Si 


Is^  2s^  2p®  3s^ 


Зр^ 


30  00  001010  00  [ТШ 


18‘ 


:Ar  IS" 


2s" 


2p‘ 


3s" 


Зр^ 


00  00  001010  00  00й0Г 


ua jCr 


CjU  jj^I 


define:  Valence  electronjs 

^  UjUjjjSIVI  Д  J^^  A^Uall  jjluiA  ^_^l 

Valence  electrons:  Are  the  electrons  in  the  last  primary  energy  level  that 
determine  the  physical  and  chemical  properties  of  the  element 
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Write  the  electronic  configuration  of  sodium  atom  Na  then,  indicate 

_  ^J^  4.dUaII  U  AiUall  CjbjluiLA 

the  gradual  energy  according  to  the  primary  energy  levels. 


11 


Na 


Is^  2s^ 


2p' 


3s^ 

10  ^ 
0) 

(Л 

3s^ 

'Ш 

Зр 

ш 

0) 

2s^ 

2p" 

U 

c 

> 

ш 

Ш) 

Is^ 

0) 

c 

ш 

ш 

3d 


Example  1-5 


Write  the  electronic  configuration  of  chlorine  17CI  then  indicate  the 

(.^jj  AjjjIjII  AiUall  cl^bjluLa  (Ул  JiAjVl  '  ^l 

order  of  secondary  energy  levels  from  lowest  to  the  highest. 


17 


С1 


(/) 

QJ 

(Л 

Ш 

QJ 

U 

c 

> 

Ш) 

QJ 

c 


Is^ 

•  2s^  2p' 

Зр^ 

1йшт 

3s^ 

Ш 

2p® 

РПЖ1й 

2s^ 

ш 

Is^ 

ш 

Аша1^  a^\ 

ji  prindpal 
dbi^i  MjidSfi 


lit  V  J^Uxit  4ijjL4  UII4 


^  It  is  important  that  the  student  know  only  the  Atomic 
number  for  the  first  (20)  elements  from  the  periodic  table  to 
solve  the  chapter  questions. 
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Exercise  1-6 


u  jlll 


um 


Write  the  electronic  configuration  for  the  following  atoms  then  indicate 

"iSa»  2  Jl  ШаЛ 


jbjluiA 


|he  gradual  energy  according  to  the  primary  energy  levels.  15P ,  зМ 


15» 


Is''  2s-  2p^  3s''  Зр' 


(/) 

a; 

(Л 

ш 

a; 

u 

c 

> 

Ш) 

o; 

c 


3s" 

ш 

2s^ 

Ш 

Is^ 

Ш 


зв 


1 1 1 


2p' 


UIUIUI 


^Li 


Is^  2s^ 


(Л 

0) 

(/) 

ш 

0) 

U 

> 

Ш) 

0) 

c 


2s" 

ш 

Is^ 

00 


Exercise  1-7 


Uiljill 


Write  the  electronic  configuration  for  the  following  atoms  then 

AiUall  -I  jjjIjII  AiUall  CjbjlubU  _ 

indicate  the  gradual  energy  according  to  the  secondary  energy  levelsj 


13AI ,  sO 

13AI  Is^  2s^  2p®  3s^  Зр" 


(Л 

0) 

(/) 

ш 

0) 

U 

^c 

> 

Ш) 

0) 

c 


3p‘ 


33^00 


2p‘ 


00 

00 


Is^  2s^  2?"^ 


(/)  i  ^ 
0) 

(Л 

ш 
0) 

u 
^c 

> 

Ш) 

0) 
c 


2p‘ 


2s^00 

is^00 
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Example  1-6 


Ж- 


4iii, 


(Х$Л. 


State  the  number  of  electrons  in  each  primary  energy  level  around  the 

»)>IH 


nucleus.  5B,  ipNe,  laMfi 


Solution: 

5B:lS^2S^2p^ 

JjVl 

First  primary  level  n=l  contains  2  electrons. 

^й11  ^jiuiAii  cjUjjjiii 

Second  Primary  level  n=2  contains  3  electrons. 

loNe  Is^  ,2s^  2p® 

JjVl  (JjIaaII 

First  primary  level  n=l  contains  2  electrons. 

^IaIi  ^jiuiAii  cij-^ 

Sejcond  primary  level  n=2  cohtains  8  electrons. 


izMg  Is^  2s^  2p®  3s^ 

JjVl  cr^J^'  (JJAuoaII  L):f^JJ^' 

First  primary  level  n=l  contains  2  electrons. 

^IaII  jll  (j  jIuiaII  ci  JJ^^ 

Second  primary  level  n=2  contains  8  electrons. 

c^IaII  ^^^uj^jll  ^jIuiaII  ciJ^^ 

Third  primary  level  n=3  cohtains  2  electrons. 


jjVi  (jjiuiAii  jIaj  is 

^IaII  Jl  (jjluuJl  Jaaj  2S  2p 


JjVI  (_уиШ jJl  J  jlulAil  (Jlw  IS 
(^й]|  (jjiuiAil  Jaaj  2S  2p 

dJlail  (_5^иШ J^l  (JjluiAil  Jaaj  3S 


Exercise  1-8 


■ 

1 

H.W  1 

What  is  the  number  of  electrons  in  each  primary  energy  level  for  these 


elements  гНе ,  yN 
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r  ^ 

Example  1-7 

L _ i 


Write  Lewis  symbol  for  the  following  : 


izMg ,  ipNe  /  sB  /  iH 


Exercise  1-8 


Write  Lewis  symbol  of  the  following  elements:  13AI  ,  igAr  2oCa 


МО0:  07711841751  -  077  35  35  35  32 


22 


МаЯтоосСЛй 

Baghdad  College  high  School 


Cfiapter  One 

Atomic  Structure  For  Matters 


r  1 

Example  1-8 

k _ i 


An  atom,  the  electrons  of  which  are  ordered  as  follows. 


is^  2s^  apl . 


U  ^  (.^I^I  CjUjjjilVI  dlft  djlll 

1-  What  is  the  total  number  of  electrons  in  this  atom? 

JJxII  ^  ^J^I  JJxII 

2-  What  is  the  atomic  number? 

\шл  jjIIjII  AiUall  jjIuiaI  f  CjUjjjilVU 

3-  How  many  secondary  energy  level  filled  with  electrons? 

La  jA  JjilAll 

4-  What  is  the  number  of  single  electron? 


LHJji 


вм 


5-  Write  Lewis  symbol  for  this  atom? 


SQlution: 

CjU  jjjSIVI 

1- The  number  of  electrons  are  8. 

jjill  JJxII  "UjLuia  CjUjjjSlSfl 

2- The  atomic  number  is  8  because  it  equals  to  the  number  of  electrons. 

Is^  2s^ 

Ш  Ш  [ШТҒП 

j jlull  jjIuiaII  cljUjjjilU  LS  jA  (jjtA  f  jIaa 

3  -The  secondary  level  Is  and  2s  are  occupied  by  electrons  as  for  2p  it  is  not  filled 

AjjIIjII  CjUjIuuUI  jIa  CjU jjj£iyU  jA  laifi 

,so  the  number  of  secondary  levels  filled  with  electrons  is  only  two. 

la^ jl  ^U  JJP  J:^  JJ^V^ 

4-lt  is  noted  that  the  number  of  unpaired  electrons  are  two  only. 


2p^ 


LHijJ  >J  > 

5-  Lewis  symbol  is 


Symbol 
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Exercise  1-10 


If  atomic  number  of  element  is  6  2 


1-  Write  its  electronic  configuration 


2-  How  many  secondary  energy  level  filled  with  electrons? 


3-  What  is  the  number  of  single  electron? 


/ 


4-  Write  Lewis  symbol  for  this  atom. 


dbl 


5\Why  is  the  periodic  table  considered  the  most  important  tool  Ш 
_ those  who  study  chemistry. 

^  j  (j/aiU/a4  j^UxII  A^bj^l  j 

It  is  useful  in  predicting  and  understanding  properties  of  elements  (physical  and 
cKerhical  properties  of  an  element) 


CjUjjj^VI  44^  ^j^U^^I  ^  A^Uj^l 

Which  electrons^  they  determine  the  properties  of  the  physical 


and  chemical  element? 

л  .fti  <-.  .ti  cjUjj^yi  ^  AdUall  jjluui 

Equivalent  electrons  exist  ih  external  energy  levels. 
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1 

lA 


18 

VIIIA 


2 

IIA 

13  14  15  16  17 

IIIAIVA  VA  VIAVIIA 

3  4  5  6  7 

IIIB  IVB  VB  VIBVIIB 

8  9  10 

ч. — VIIIB — ► 

11  12 
IB  IIB 

A  and  В  Jj'^'  Л 

^jl  ”ti  nu  ^jjI^I  ^jluuil 

Q\Draw  a  form  for  the  periodic  table  showing  the  secondary  level 
blocks  s,  p,  d,  f. 


s-block 


p-block 


2s 

- 

d-block 

- 

2p 

3s 

Зр 

4s 

30 

4p 

5s 

4d 

5p 

6s 

\ 

5d 

6p 

7s 

\ 

f-block 

\ 

4t 

\ 

5f 

uijc 

Q\  define  s- 


Af'JU^All  JA^U^ 

Block  Elements. 


(jk  jA^Uxil  Jj»^^  J-*J^^ 

They  are  elements  on  the  far  left  of  the  periodic  table  including  groups  lA 
and  IIA,  whose  electronic  configuration  ends  with  s,  except  for  helium  (Не). 
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bui 


Q\  fill  In  the  blanks. 


jA^Uxil  ^^1  M^Uall  (illLaj  J^l j 

Group  lA  includes  elements  whose  last  secondary  energy  level  s,  have  one 
electron. 

dj4jll  cl)^4Uajj  j.«^U&II  ^_^l  J:^VI  ^jjIjII  M^Uall  jjluuo 

group  IIA,  it  includes  elements  whose  last  secondary  energy  level  have 

(^\  cl):Ujjjill 

two  electrons. 


uB jP  ja^aII  _ jA^Ug' 


Q  \  define  p-  Block  Elements. 

j^UaUI 


^  ^  ujI^I  c^JJ'UI  Jj^aJI  (^l  ^jjj£iVI 

Elements  are  located  on  the  right  side  of  the  periodic  table,  whose  electrpnlc 

l^jj  -J  j  c>uJajj  Uuu  jAj 

configuration  ends  with  p  and  include  six  groups. 


uBjCr  SjAj  ji  SjAj  jiuall  _ 

Q  \  define  (group  VIILA  or  group  zero). 

d jj^Vl  6 jAjII  UiljUUI 

last  group  on  the  far  right  of  the  periodic  table,  it  is  called  the  noble  gases 

djAj  diA  jA^Uxil  "luj^  f  j1a4  CjUjjjilU  (j^  AjjjUII  UjUjIuiaII 

group.  These  Elements  partly  filled  with  electrons  at  the  secondary  shells  s 

j  j  ^U;^!  j^b^UxII  jA^Uxil 

and  p,  and  noble  elements  are  called  (represented  elements) 

ufljP  AiPja^aII  ja^Up 

Q\  define  d-  Block  Elements. 

^  Ajjlilt  jjflUc.  JJl  JjjjSWI  -i 

These  are  metal  elements  whdse  eldctronic  configuration  ends  with  s  and 

(jJ^  (j^)^  A^liuVI  jA^UxII  ji  A^ja^aII  ja^Up  (^ 

d,  they  are  called  transition  elements  or  d-  block  elements,  at  the  center  of 
the  periodic  table. 


UBjP  Af'JA^All 


Q\  define  f-  Block  Elements. 

diA  jA^Uxil  ^  Jiuii  ciJJ^Ul  Jj>^l  (J^\ 

These  elements  are  located  at  the  bottom  of  the  periodic  table  whose 

(jl jjj£iVI  c^jjII  -i  J  Aj1^\)1\  A^UuVI 

electronic  configuration  ends  with  f ,  and  called  the  inner  transition 

ja^Up  (y^dSLJ  ^J^J  ^l  AamJUaII  j  MjuUaII  djj^l 

elements,  including  14  groups  belonging  to  sixth  and  seventh  periods. 
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Q\  Give  a  reason 

1-  Why  are  the  first  and  second  groups  called  the  group  "s"  or  block  "s"? 

di  14^ j2  (,#4*4  ^  (jjjl^)  3iUai)  tSji«w 

Answer:  Because  it's  electronic  order  ends  at  secondary  energy  level  s. 

dJAjII  (J^'^  Af'  J)A%a\|  jI 

2-  Why  is  The  group  (3, 4,5, 6,7, 8)  called  the  elements  of  the  group  "p"  or 

the  "p". 

^jjj^^l  \  ^  j  jjjUII  AiUall  jjluiA 

Answer:  Because  It's  electronic  order  ends  at  the  secondary  energy  level"p". 

j^Uxil  ^J^ 

3  -  The  transition  elements  belong  to  the  Block  "d". 

j^Uxil  ^aViII 

The  transitional  elements  were  called  the  block  "d". 

(^JJ^VI  l^^jj  jjjUII  AiUall  jjluiA 

Answer:  Because  its  electronic  order  ends  at  the  secbndary  energy  level  "d" 


jA^UaUl  ^aVi 

4  -  The  transitional  elements  are  called  the  block  "f". 

CS^  ^jjj£^^|  J^  -j  (j JjUII  A^Uall  jjluiA 

sol:  Because  it's  electronic  configuration  ends  with  secondary  energy  level  "f". 
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5  -  Helium  is  a  element  of  the  block  "s"  in  spite  of  its  presence  in  the 
block"p". 

sol:  Because  it's  electronic  configuration  ends  with  secondary  energy  level  "s" 


.  A  б j>aj^l  ^ j  yuu  ^  i  aj^  /  (jjt 

.  (laljlal^l  ^  ^  jj^.«.U  ^jjjSiyi  Sjjil^lj  5j.aj^l  AijxjJ 

;  blla  j^Vl  jjjIjII  jjlubJI  6Jj^j.«il  п  <L«^  ^  sjj'^l  ^ jx>e  C1L4  t  ^ ^ -1 
7N  Is^  2s^  2p^  ^l^l  Sjj«iil  ^  Oija-jjJ^I 

iiMg  Is^  2s^  2p^  3s^  Sjj^'  5^  j«jj>..i^t.«ii 

;  LaA  (jJL«j^l  ^JJ  ;  Oj.«j^l  AijSLA^  -2 
;  blia  SjajJI  j»i j  jA  S  jjiuu»]|  Jc\  Jj^jjJI  JJxll  ^li  s  jjIuiaJLj  ^^jjjSWI  (_,4ш1  |j|  -  1 

^jVi  Sjj»j2i  ^  (»jA*iii 
4шй1|  Sjj»  j]|  ^  ^  jij^lill 


3U  Is^  2s  - 


2oCa  Is^  2s^  2p^  3s^  Зр^  4s^ 


Jc\  Jjxja]!  jjxJI  +  p  jjiuu«]|  ^l  Jjxjail  jJxSI  £)ii  p  jjiuuiSlj  ^jjjiSyi  tJjjjJI  ^^4ij|  |j|  -  ш 

;bljj»  SjJ»jSI  j»ij  jA  ^  J  jsi  s  jjiuuaSl 
15P  Is^  2s^  2p^  3s^  Зр^  5  =  2  +  3  Ди-иШ!  S>«jj|  ^  ^  jjiuiSl 

9F  Is^  2s^  2p^  7  =  2  +  5  ^'-*jl  Sjj»jll  (ў  ^  jjiil 


JS 


^лу\ 


Q  /  What  is  the  number  of  groups  that  each  block  contains:  s,  p,  d,  f 
1-  S  2  groups 
2  -  P  6  groups 

3-  d  ^  10  groups 

4- f->  14groups 


:_j  ^jjisivi  '-H^jiii  (j^isi  lii 
S Jlftj  S  S  Ci  ^ jluiAl) 

SjAjI)  jLu  Jll\  S  jP  ‘^UjJjil)  jli  P  JjIaI)  jIaaI) 
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Example  1-9 


\j^  ^  j  dj-AjII  Д^и1|  ja^UaII 

What  are  the  period  and  group  for  the  following  elements: 

I19K  » ipNe  ,  17CI ,  sQ  ' 

gO  Is^  2s^ 

A^UII  djjill  j  4ajuJLuJl  djAjII 

Oxygen  is  located  in  the  second  period  and  the  sixth  group. 

17CI  Is^  2s^  2p®  3s^  Зр^ 

jjl^l  ^  Дл1й1|  djj^l  j  ^juLuiII  djAjII 

Chlorine  located  in  the  third  period  and  the  seventh  group. 
loNe  Is^  2s^  2p^ 

^  A^UII  djj.All  j  AlaUII  dj4jll 

Neon  is  located  iii  the  second  period  and  eighth  group. 

19K  Is^  2s^  2p®  3s^  Зр®  ^ 

^  ejjJ)  Jjif' 

Potassium  is  located  in  the  foiirth  period  and  the  first  group. 


Example  1-10 


La  .  ^Ij<4  Ai^Ull 

What  is  the  common  property  between  the  locations  of  the  following 

jA^Lkll  ^  c^jj^l  Jj-b^l 

elements  in  the  periodic  table? 

i^Mg,  iiNa ,  зИ 
Solution:  . 

sLi:  Is^  2s^  group  (lA)  /  2"'*  period. 

iiNa  Is^  2s^  2p®  3s^  group  (lA)  /  З’^'*  period. 

i^Mg  Is^  2s^  2p®  3s^  group  {2A)  /  З’^'*  period. 

"Udj  dbl^l  jj^IaII  Д£ jIulaII  j  MJL 

According  to  the  above,  the  common  property  between  Li  and  Na  is  that  they 

^UIlu  (jj^  dj4jll 

both  have  the  same  group  (Group  lA). 

A£j1ulaII  Aaa^I^I  ^UHaj  (jAil  djjill 

The  common  property  between  Na  and  Mg  is  that  they  have  the  same  period 

Д^Й)  SjjJ) 

3*^“  period. 
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What  is  the  common  property  between  the  locations  of  the  following  elements 
in  the  periodic  table?  ^Ве  ,56,  yN 


Solution: 
4Ве  Is^  2s 
sB 


Is^  2s^  2p^ 
7N  Is^  2s^  2p^ 


group  (2A)  /  2"'*  period 
group  (ЗА)  /  2"'*  period 
group  (5A)  /  2"‘'  period 


jA^Uxil  ^  (j^  djj.lll  A^Ull  djj.lll 

All  the^e  elements  are  in  the  same  period  2"^  period. 

t  ^  d.^lj  ^  dl^ljA 

They  differ  from  each  other  with  respect  to  groups. 

jA^jp  SjAj 

Each  element  belongs  to  a  different  group. 

jj  ^  A^UII  S  j-«J^I  l)JjW  Ailijli  d  j-ej^l  j  O^jj^ 

Berylliurn  (Ве)  is  in  the  second  group,  Boron  (В)  iri  the  third  group  and  Nitrogen 

^  dJAjII 

(N)  in  the  fifth  group. 


Exercise  1- 11 


What  are  the  period  and  group  for  the  following  elements: 

19K ,  loNe ,  17CI ,  sO  : 
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Exercise  1- 12 


AS joaIaII 


A 


-o$r 


2uim 


What  is  the  common  property  between  the  locations  of  the  following 

elements  in  the  periodic  table?  15P  ,  i^Si  ,  б€1 

Solution: 


15P  Is^  2s^  2p®  3s^  2p^ 
i4Si  Is^  2s^  2p®  3s^  2p^ 
бС  Is^  2s^  2p^ 


group  (5A)  /  3*^^'  period 
group  (4A)  /  З'^^'  period 
group  (4A)  /  2"'*  period 


^  d  jj^l  А^й11  S  jj^l 

P  and  Si  elements  are  in  the  same  period  2"^  period. 

C  and  Si  elements  are  in  the  same  group  fourth  group. 


lJjP  Sjill  jJaS  I 

Q\  define  Atomic  Radius 

djlll  jls^  A^LuiAll  AljUala  j  Ala^j^ 

Atomic  Radius:  The  distance  between  the  identical  and  chemically  combined 

nucleus  of  two  atoms. 


jlad 

Q  /  How  can  you  calculate  the  radius  of  the  atom? 

A^LuuUI  (^  j  VjiVj4jS 

by  calculating  the  distance  between  the  identical  and  chemically  combined 

dl  jl  C)^J^  J  ^  ^^jaajVi  ^VjII 

nucleus  of  two  atoms  and  then  divide  the  outcome  by  two 


r=d/2 


or 


^jSfl  AiLuAAlI  (^  L):^^ 

"Half  of  the  minimum  distance  between  two 

AijVlala  j  Vj  Ala^ ja  (JJJ  ja^IxII 

identical  and  chemically-combined  nuclei  of  the  element." 
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LJjH^A  jHll  -1 

(^jUxa  j^/iiC^  j£j  Sjj^lj  S j-ajJI  ^j  ^l j^luil  -2 

SjjiJI  ji  S  j-ajJI  ^  (jl£  (ji  j^UxU  dl jluiVI  ^jj  -3 
U  ЗИЙ  (У^  ^l j^VI  (2)U  IjI  • 

I  jA  jj*^  (J j%S  L>AUa  (i2l jl^^VI  Ul  • 


Q\  Why  does  the  radius  of  the  elements  m  one  period  decrease  as  we 

Jiiij  (У^  jU-ui  ^  (^jj-^i  Jj-^i 

move  from  left  to  right  (in  period  table) 

AiUa  CjU jjI£iVI  (^jAjSa  jll  jjluuUI  j 

The  attraction  energy  between  the  electrons  within  one  main  level  and  the 

A^jaII  ^  ^ЛМ  31  jlll  *^Uj^  ^ 

positive  charge  of  the  nucleus  increases  with  increasing  in  the  number  of 
el|ectrons  in  it. 


Example  1-12 


<-^j  A^UII  ja^UslII  "Uflj  _  шЛ  ‘il^'ijl  J J^l 

Arrange  the  following  elements  according  to  increasing  in  their  atomic 

jlaiil  t  Ay^j 

radius.  9F  ,  бС  ,  gO  ,  ^Li 


S jAjJI  (J-xJa  Jll jluiVI 

Sjjill  J>AJa  Jll jlutVI 

Jj  J^V)  jA  jj  j^V) 

jij^Sfl  jA  (JJ^  J^^l 

- ■ - Г5=Г - 

3Li  Is^  2s^ 

sO  Is^  2s^ 

бС  Is^  2s^ 

9F  Is^  2s^ 


^U  j£  jA^Uxil  S jjSIaII  (ji^  ^  cr^l^l  J^l  jjluuUI  l^  ^jjxj 

Notice  that  all  the  elements  above  end  with  the  second  main  level.  This  Means 

L)W  сй  ^l^l  djj^l  JJJ^I  JjJ^  lil  4^J^ 

tliat  they  are  all  in  second  period  of  the  p'eriodic  table.  Thus,  the  arrangement  of 

diA  j^Uxil  J  >^b>^jl  U jla£  (  йАп\  ^ 

these  elements  according  to  the  increase  in  their  radius  Is  as  fbllow: 


^Li  >  бС  >  sO  >  9F 
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Arrange  the  following  elements  according  to  the  increase  in  their 

^jlll  U jlad  lAa^ 

atbmic  radius  2oCa  ^izMg ,  ^Ве 

4Ве  Is^  2s^ 

i2Mg  Is^  2s^  2^"^  3s^ 

2oCa  Is^  2s^  2^"^  3s^  Зр^  4s^ 

j£  ja^UjlII  dbUI  (.5^^  ^  IU 

Notice  that  all  the  elements  above  end  with  the  second  main  level.  This  Means 
that  they  are  ali  in  second  group  of  the  periodic  table.  Thus,  the  arrangement  of 

;  jA^Uxil  J  >^b4jl  Ujlad  lUa^  ^  (^UIU 

these  elements  according  to  the  increase  in  their  radius  is  as  follow: 

2oCa  >  i2Mg  >  4Ве 


IjLJ  jla^l  Sjiil  •^UjJ  _ 

Й\  Why  does  the  radius  of  atom  increase  by  increasing  the  atomic 

j ^  44x11  (>e-ua  S^aIjII  S >®jI^ 

number  within  a  single  group? 

c^lj^l  cljUjjjilVI  ^j^^  1*^^  dljJI 

Answer:  the  electrbns  move  away  from  the  nucleus. 


_ uijg'  AiUa 

Q\  Define  lonization  Energy 

^UII  AiUa  AiUall  AjjJxaII  J  ^IjI  «^Ij  l)JJ^^ 

lonization  Energy:  The  am'ount  of  energy  required  to  rembve  one  electron 

Cja  ^_^jl^l  AiUall  J  AjjliUl  djJl 

from  the  outer  energy  level  of  a  gaseous  atom. 

Na  +  ionization  energy  ->  Na*^ 
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_  IjLaI  _ CjliUall  ^ _  CjIjj^I  •ibjJ  IaIS  _ 

Q\  Why  do  the  ionization  energies  ih  the  periods  increase  as  the 

^jiil  JJadl  J  jA^ajjJI  Jbjj 

atomic  number  of  an  element  increases 

Vf^l  сй  dl  jJI  j  jj4^ 

Because  of  the  increase  ih  the  positive  charge  of  the  nucleus  and  the  occurrence 

(JjUjjj^vi  jjiuiJi  д^ил 

of  the  electrons  in  the  same  main  level  of  energy. 

bUI  Cilct  jil) 

Q\  Fill  in  the  blanks: 

^UII  AiUa  J  Q  **  LaJP  ciJ^^  ^UjJ 

1-  The  ionization  energy  decreases  when  the  atomic  number  increases 
within  the  group. 

^Lill  ASUa  Jbjj  ^jJl  J^l  Jbjj 

2-  The  ionization  energy  increases  when  the  atomic  number  increases 

SjjJl 

within  one  period. 


Q\  Give  the  reason: 

^UII  AiUa  JIj  La^^  c5J^^  сй 

1-  lonization  energy  decreases  when  atomic  number  increases  in 

d^l  jll  S  j-«j^^ 

a  single  group. 

(^lj^l  cjujII  cljUjjjilVI  ^ji^jUJI  ^jIulUI  ^j^^  I*^^ 

Answer:  Because  the  electrons  of  the  outer  level  are  moving  away 

SIjjII 

from  the  nucleus. 

^UII  M^Ua  «^Uj^  La^^  C)^  ^J^^  cl>^  jU^ 

2-  The  ionization  energy  increases  when  we  move  from  the  left  of  the 

c^jj'^'  (У^  Sjjill 

periodic  table  to  the  right  (within  the  period)? 

c^lji^l  ^l  ^jJ  >^UJjI  Ai^jaII  4  Wut\l  yjCa  dljjll  j 

Answer:  Due  to  the  increase  of  positive  charge  within  the  nucleus  and  the 

jUlUI  /  fUj  CjUjjj£iVI  «Up  cjaAj  jjlujA  ^_^jl^l  ^juA^jII  AiUall 

retention  of  electrons  at  the  same  level  of  external  primary  energy. 


МО0:  07711841751  -  077  35  35  35  32 


34 


МаЯшоосСЛй  Л£-Муш 

Baghdad  College  high  School 


\ 


Cfiapter  One 

Atomic  Structure  For  Matters 


AiUa  Jbjj  ui£  JJxII  jUjI 

3-  The  ionization  energy  increases  as  the  atomic  number  increases 

^  d^xljll  djAjII 

in  single  period. 

4^1  J^l  ^l  dl jlll  j 

Answer:  Due  to  the  increase  of  positiye  charge  within  the  nucleus  and  the 

jUlUI  /  f  Uj  U^UjjjilVI  «Up  (J^  AiUall 

retentioti  of  electrohs  at  the  same  level  of  external  rtiain  energy. 


^UII  AiUa  j^i  (^ул  AiUa 

4-  The  ionization  energy  of  7N  greater  than  gO  ionization  energy, 

^jiu  jA  j^i  ^ji  (У^  ^;)^jjjjIi  dji 

although  oxygen  is  the  largest  atomic  number  of  nitrogen  atom. 

ulj^l  cjujII  ^I  (^)^jJ1^\  djJ  (illLaj  4aA^ 

Answer:  The  reason  that  the  nitrogen  atom  has  a  semi-saturated 


J  JJULA 


jiijA 


^iUa 


secondary  level  is  2P  so  the  ionization  energy  is  higher 


Aljnll  j^Uxil  (illLU  AiUa 

5-  Noble  elements  possess  the  highest  ionization  energy. 

(^lj^l  cjujII  (^  V  «^AAj  1 1  i*iUjjj£il 

Answer:  Because  it  does  not  lose  its  electrons  easily. 


ua AujjjSiyi  AilSfl 

Q/  Define  Electron  Affinity 

Aujjj£iVI  AiilVl  (Ja  AifiUall  djj^JiA  dJjl^.Ul 

Electronic  Affinity:  The  amount  of  energy  released  when  a  neutral 

AjjIjUI  djill  ^  j^->**^^**^  4^lj 

gaseous  atom  acquires  one  electron. 


Ғ  +  e'  Ғ'  +  energy 


|jU 


AluIII 


jA^Uxii  jhloj 


JSI 


Q\  why  do  Nobel  elements  have  the  lowest  electron  affinity? 


un^l  l4^  uju^l  MiLual  CjU  jj^I 

Because  it  is  very  hard  to  add  electrons  to  them. 
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Q\  Fill  in  the  blankss 


1.  The  electron  affinity  of  the  elements  in  the  periods  increases  when  the 

^jiii  jjxii  Jbjj 

atomic  number  increases. 

jA^UxII  ^  (jM^  d  jAj^l  ^^1  J  Jj/a%\l  ^jjjilVI  LU£ 

2.  The  elements  in  the  same  group  more  difficulfy  to  acquire  an  electron  as 

AjjJI  JUjj 

their  atomic  numbers  increase. 

j^Vl  jA^JxJ  j^Sfl  Ajjx^  J 

3.  The  bigger  the  atomic  number  of  an  element,  the  more  difficult  for  the 

j</iif  \1  J  c^LuJ£l  ^jj^VI 

el;ement  to  acquire  an  elecfron. 

Q\  define  Electron^ativity 

AjJajj^I  J^  djJI  J  d  jA^UJI  UU  jj^l 

Electronegativity:  The  tenden'cy  of  an  atom  to  attract  bonded  electrons 

jxj  ^  jl  c^jaII 

towards  itself  in  any  chemical  compound. 

Q\  Fill  in  the  blanks: 

jjlill  J^l  j 

1.  Fluorine  has  the  greatest  electronegativity  and  thus,  is  given  number 

S  ^  A . IjjLjj^ 


(4)  as  a  measure  for  its  electronegativity. 

jjiill  AjJ*jj4£ 


2.  Number  of  fluorine  electronegativity  is  used  as  a  теа^иУетеп^  for  all 

jjxVI  j^UxII 

other  elements. 

Aj^uu  j^I  jUjj  LeJc^  ^jJl  J^l  Jbjj  ^ 

3.  Elecfronegativity  increases  as  the  atomic  number  increasesln  the 

djjJl  ^  UilfUjluiVI  / 

period  with  some  exceptions. 

j^^l  ^  AjJuij^i^l  Jij  IaI£  J.^1 

4.  In  groiips,  electronegativity  decreases  as  the  atomic  number  increases. 

Aibnll  Uljlxll  jjjxj  _  _  _  in^ j|  _  _  ^  ^ 

5.  The  noble  gases  considered  excepfional  because  some  of  them  do  not 

jUjI  ^  i^Uaxj  J  Ul^jA 

combine  with  others  to  make  compounds. 

Al^l  Uljlxll  ^^1  JUaj  UI^jaII  J^  J 

6.  The  noble  gases  that  have  the  tendency  to  make  compounds  tend  to 

I^X  4  Л1  g.  ^^wLuij^^il 

have  a  very  high  electronegativity. 
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_ IjIaI _ _ CjljUJI _ jjjau _ flfrujl _ 

Q\  Why  are  the  noble  gases  considered  exceptional 

Because  some  of  them  do  not  combine  with  others  to  make  compounds. 


Q\  Fill  in  the  blanksj 

1.  The  metallic  and  nonmetalirc  properties  change  according  to  the  changes 

^  ®J^  .  J  LH^  Sjj^l 

iti  the  atomic  number  of  the  atoms  in  a  same  group  ahdjn  a  same  period. 

ii^i  jiii  lh^  ®  jj*^i  x^l'ijl 

2.  As  the  atomic  number  of  the  atoms  Гп  the  same  period  increases.  the 

Ajjiill  JSj  4^1^  L)-®  J  ^jiSbUI  \  j^lj^l 

me;tallic  properties  decrease  on  one  hand,  and  the  nonmetallic  properties 

Jbjj  j^i  uuu  (У^  \ 

increase  on  the  other  hand. 

J  AjjliJ)  oa)jaJ)  J)jJ3  j  AjjlfcU) 

3.  In  one  group,  the  metallic  properties  increase  and  the  nonmetallic 

(j^\  jiii  jSj  L-Ai£  ^  jiii  jjxii  Jbji  \ 

properties  decrease  as  the  atomic  number  increases.  \ 

j-k^Uxii  ^  d jAjii  ^jVi  j  s jAjii  A^ijii  ^  ^j^  j)^u*ji  ^  \ 

4.  All  the  elements  in  Group  lA  and  Group  IIA  are  metals.  The  elements  In 

djAjii  AujjLjii  j  djAjii  AjuLjii  ^j^  ^  1 

Group  VIA  and  Group  VfllA  are  nonmetals. 

L) . ijj)!\  Sjj^l  j  ^\^  V 

5.  the  two  elements  in  the  first  period  (hydrogen  &  helium)  are  nonmetals.i 

^  A^uii  AjujSfi  cjIjj^i  tiiiUA  j^  (У  ^j^  (^\ 

6.  In  the  following  four  periods,  there  is  a  gradual  change  from  metallic  to  / 

Ajjifl  V  o^ljA  / 

nonrnetallic  properties. 

jA^Uxii  (^  A^jLuiii  djjiii  (jk  ^j^  ^  j^^  C)J^\  ! 

7.  All  the  elements  ih  the  sixth  period  are  metals  except  the  last  two 

5jjla  V 

elements  are  nonmetals.  / 

AjuLUI  djj^l  ^2)-AUajj  Jaid  ^J^ 

8.  The  seventh  period  includes  onlv  metals.  / 

cjl^ljjbUI  j  CjIjU^VI  (J^  ja^Up  сун  ^J^^ 

9.  Lanthanides  and  Actihides  are  internal  transitional  elemerrts,  show  metal 
properties. 
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i  JUjj  i  ^.dUa  ^bj^  i  4^^Auuj^.^l  JIJjj  i  ^jlill  ^  (сЯ) 

^^jj^VI  AilSfl  ^l^j^ 

djjiUI  (2>4л1а 


Sj-4jll  ^)-4л^а 
(Jj)  jjill  ^^1  Jbjj 
^UUI  4iUa  JSj 
4  jjb  i\ j^  ^ll  4jjx-t^ 

4jjlill  Jbjj^ 

AjjlSbUI  JSj 


7 

2 

Н 

Не 

-4 

5 

s 

r 

0 

9 

70 

1  Li- 

Ве 

В 

c 

N 

O 

Ғ 

Ne 

1 

7  3  1 

70 

70 

7Т 

70 

Mg 

А1  1 

Si  j 

P 

S 

С1 

Ar 

3  7  ' 

32 

33 

34 

35 

33 

Ca 

Ga 

Ge^ 

As^ 

Se 

Br 

Kr 

37^ 

3S~" 

4&  II 

30 

57 

52 

53 

54 

Rb^ 

Sr 

InJ 

Sn 

Sb^ 

Те 

m. 

1 

Xe 

53 

se 

S  7  1 

03 

S3 

&4 

05 

00 

CSj 

Ва 

Ti  1 

Pb 

Bi 

Po^ 

At 

Rn 

1  0Ғ 

00 

15^ 

Ra 

^JUall  J^  СУ^  Ц-^ j3  (Д-а^ jU  л&  JjVI  Ja^I 

-(#jjjiilj  4^^^*  O^^VI  ^ 
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1-1  Choose  what  is  correct  from  the  following: 
1-  The  most  stable  electron  is  that  located  in: 

a)  Fourth  primary  energy  level. 

b)  Third  primary  energy  level. 

c)  Second  primary  energy  level. 


2-  Which  one  of  the  following  energy  levels  has  more  electrons? 

a)  First  primary  level. 

b)  Second  primary  level. 

c)  Third  primary  level. 


3.  Maximum  how  many  electrons  are  there  in  primary  energy  level  n=2? 

a)  32  electrons. 

b)  18  electrons. 

c)  8  electrons. 


4-What  is  the  number  of  orbital  of  f  sublevel? 

a)  3  orbitals. 

b)  7  orbitals. 

c)  5  orbitals. 


5-Which  of  the  following  electron  configuration  is  correct  for  d 
sublevel  which  has  6  electrons  according  to  Hund's  Rule? 


6-  The  third  main  energy  level  contains  a  number  of  orbitals: 

a)  4  orbitals 

b)  9  orbitals 

c)  16  orbitals 
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7-  Electron  configuration  of  one  of  elements  is  as  follows:  Is^  2s^  2p^ 
What  is  the  atomic  number  of  this  element? 

a)  5  b)  4  c)  7 


8-  Electronic  arrangement  of  neon  element: 

a)  Is^  2s^  sp® 

b)  Is^  2s^  sp®3s^ 

C)  Is^  2s^  sp®3s^ 

9-  In  the  periodic  table  the  elements  of  block  d  are  located 

a)  Below  the  periodic  table. 

b)  On  right  of  the  periodic  table. 

c)  Middle  of  the  periodic  table 


10-ln  the  periodic  table  the  elements  that  assemble  the  right  of  the 
periodic  table  are: 

a)  Block  p  elements 

b)  Block  f  elements 

c)  Block  s  elements 


11-  Halogens  are  the  elements  of  the  group 

a)  lA  b)  VIIA  c)  VIIIA 

12-  what  is  the  electronic  configuration  of  an  element  which  end 
with  Зр^? 

a)  Is^  2p®  Зр^ 

b)  Is^  2s^  2p®  3s^  Зр^ 

c)  Is^  2s^  2p®  Зр^ 
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13-  The  discovery  of  the  nucleus  of  the  element  is  attributed  to  the 
scientist. 

a)  Rutherford 

b)  Bohr 

c)  Thomson 


14-  Atom  element  ends  with  electronic  level  3s^  atomic  number  of  this 
element  is 

a)  8  b)  13  c)  11 


15-  The  amount  of  energy  required  to  remove  one  electron  from  the 
outer  energy  level  of  a  gaseous  atom  is  called 

a)  lonization  energy. 

b)  Electronegativity 

c)  Electron  affinity 

16-  An  atom  of  an  element  ends  with  electronic  order  in  secondary 
level  2p^  what  it's  group  and  period. 

a)  Fifth  group,  second  period. 

b)  Second  group,  fifth  period 

c)  Seventh  group,  second  period. 

17-  An  element  in  the  fifth  group  and  the  third  period,  the  final 
secondary  energy  level  is 

a)  Зр^  b)  Sp^  c)  Зр^ 


18-  Which  of  the  following  elements  has  highest  electronegativity? 

a)  Fluorine. 

b)  Chlorine 

c)  Bromine 
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19- The  radius  of  elements  increases  within  same  period  as: 

a)  It  has  less  atomic  number 

b)  It  has  larger  atomic  number 

c)  As  we  move  from  left  to  right  in  the  same  period  in  periodic  table  . 

20- Which  of  the  following  is  true  for  the  Lewis  structure  of  argon  (Ar) 
element? 

•• 

•  ф  ф 

a)  «Ar  •  b)  •  Ar  •  c )  'Ar  • 

•  • 

1-2  Explain  Rutherford's  atomic  model  and  why  his  model  was  failed? 

Rutherford  introduced  his  perception  that: 

1 .  (A  positively  charged  particle,  the  mass  of  proton  is  greater  than 
that  of  the  electron). 

2.  protons  are  situated  in  a  tiny  area  at  the  center  of  the  atom 
called  the  nucleus  which  contains  most  of  the  mass  of  the  atom 

3.  The  electrons  circle  around  the  nucleus.  Therefore,  most  of  the 
volume  of  the  atom  is  avoid,  the  number  of  negative  electrons 
rotates  around  the  nucleus  balance  the  positive  charge  of 
protons. 

4.  These  electrons  rotate  around  the  nucleus  in  various  orbits  with 
varying  distances  from  the  nucleus,  as  is  the  case  of  planets 
rotating  around  the  sun. 

If  negative  electrons  are  static 

No.l  Assumption:  these  electrons  wlll  be  drawn  to  (magnetlzed)  the 
nucleus  with  the  positive  charge. 

If  electrons  must  be  In  constant  motlon. 

No.2  Assumption:  Given  that  movlng  electric  charge  which  is  under 
gravltatlonal  force  releases  energy,  so  there  must  be  loss  in  the  energy  of 
the  moving  electron  which  would  eventually  slow  down  Its  motion.  Thls 
slowlng  down  electron  would  move  around  in  a  circular  motlon  and  flnally 
falls  Into  the  nucleus.  In  both  assumptlons,  the  atom  must  collapse. 
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1-3  Write  briefly  about: 

1)  lonization  energy:  The  amount  of  energy  required  to  remove  one  electron 

from  the  outer  energy  level  of  a  gaseous  atom. 

Na  +  ionization  energy  Na^ 

2)  There  is  no  electronic  repel  in  same  orbital: 

Each  electron  spins  around  itself  at  the  same  time  as  it  spins  around 
the  nucleus. 

3)  Thomson  atomic  model: 

Thomson’s  Model: 

Ву  the  end  of  the  19th  Century,  Thomson 
gave  another  perception  of  the  atom. 

1-  atoms  consist  of  smaller  particles  having 
negative  charge  ,called  (electrons) 

2-  The  atom  is  a  positively  charged  sphere  on  which  negatively 
charged  electrons  attached  to  balance  the  charge 

4)  Secondary  energy  levels:  A  number  used  by  scientists,  which  describe 

fairly  all  features  of  the  orbital  as  well  as  those 
the  electrons  in  these  orbital. 

5)  Electronegativity:  The  tendency  of  an  atom  to  attract  bonded  electrons 

towards  itself  in  any  chemical  compound. 
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1-4  Two  elements  izMg  and  leS 

1)  Write  the  electronic  configuration  for  them  indicating  the 
secondary  energy  levels 


12Mg 

Is^  2s^  2p^  3s^ 

1б8 

Is^  2s^ 

2P^  3s^ 

Зр^ 

ЬО  i 

зр 

11- 

Трп 

ьо 

0) 

(Л 

ш 

^  3s^ 

ш 

0) 

ьо 

ш 

0) 

3s^ 

11- 

0) 

u 

2p® 

lUIUIU 

u 

2рб 

lUIUIU 

c 

> 

Ш) 

2s^ 

00 

> 

Ш) 

0) 

2s^ 

00 

0) 

c 

ш 

Is^ 

00 

c 

ш 

Is^ 

00 

2)  Period  and  group  of  each 

i2Mg  are  located  In  third  period  and  second  group 
16$  are  located  in  third  period  and  sixth  group 

3)  What  is  common  between  these  two  elements  in  their  location  in 
the  periodic  table? 

Period 


4)  Lewls  order  for  both  of  them? 

•Mg*  •  s  • 


1-5  Electron  configration  for  fluorine  is  Is^  2s^  2p^ 

1)  What  is  the  atomic  number  for  Fluorine?  (  9  ) 

2)  What  is  the  number  of  secondary  energy  levels  that  full  with 
electrons,  and  named  it?  (  only  2  )  Is^  2s^ 

3)  What  is  the  number  of  unpaired  electrons  in  fluorine  atom? 


эҒ 


Is^  2s^ 

Ш  Ш 


2p= 


шт 


(only  1  unpaired  electron) 
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1-6  Arrange  elements  by  decreasing  in  their  atomic  size: 

2Не  loNe  isAr 

zHe  Is^ 

loNe  Is^  2s^  2p® 

igAr  Is^  2s^  2p®  3s^  Зр® 

Notice  that  all  the  elements  are  in  the  same  group  ( VIIIA ) 

гНе  <  loNe  ^igAr 


1-7  What  is  the  common  thing  between  the  following  elements: 
IjsLi  ,  iH 
sLi  Is^  2s^ 
iH  Is' 


They  are  in  the 


same  group 


2) 


1зА1 

isAI 

I7CI 


/  I7CI 
Is^ 


Is''  2^"* 


2p®  3s^ 
2p®  3s^ 


Зр^ 

3p= 


They  are  in  the 
same  period 


1-8  Name  the  period  and  group  for  each  element :  igAr ,  nNa 

igAr  Is^  2s^  2p^  3s^  Зр^  eighth  group  third  period 

iiNa  Is^  2s^  2p^  3s^  First  group  third  period 

1-9  Write  Lewis  symbol  for  each  of  the  following  leS,  5B 

loS  Is^  2s^  2p®  3s^  Зр"*  :  s : 

5B  Is^  2s^  2p^  ’  •  В  • 
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1-10  Which  elements  are  called  noble  gases  in  the  periodic  table  and 
what  is  the  most  important  characteristic  of  these  elements? 
last  group  on  the  far  right  of  the  periodic  table.  These  Elements  partly 
filled  with  electrons  at  the  secondary  shells  s  and  p. 

These  Elements  have  a  very  high  electronegativitv. 

These  Elements  do  not  combine  with  others  to  make  compounds. 


1-11  How  does  elements  blocks  in  the  periodic  table  are  arrange,  and 
what  it's  position? 

Depending  on  the  type  of  secondary  level  that  ends  the  electronic 

configuration,  for  example: 

iiNa  is  located  in  the  block  s 

show  its  configuration:  nNa  Is^  2s^  2p^  3s^ 

Block  S  is  located  at  the  left  of  the  periodic  table. 

Block  P  is  located  at  the  right  of  the  periodic  table 
Block  d  is  located  in  the  center  of  the  periodic  table 
Block  f  is  located  below  the  periodic  table 


1-12  How  many  secondary  levels  and  orbitals  and  electrons  in  each 
of  primary  energy  level  (second  third)? 


Primary  level 

Number  of 
Secondary  level 

Number  of 
Orbital 

Number  of 
Electron 

Second 

only  2  (2s  ,  2p  ) 

4  orbital 

8  electrons 

third 

only  3 

(3s  ,  Зр  ,  3d ) 

9  orbital 

18  electrons 
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1-13  Answer  the  following  questions  according  to  17CI  and  nNa  ? 
1-  Write  electron  configuration  ot  them 
iiNa  Is^  2s^  2p®  3s^ 


17 


С1  Is^  2s^  2p®  3s^  Зр^ 


2-  Show  Lewis  structure 


•Na 


e 

ri  o 
9LI  ^ 


3-  Show  secondary  and  primary  energy  ievels. 


11 


Na 


Is^  2s^  2p^  3s^ 


t  Ш 


2p‘ 


Ш 

00 


17CI  Is^  2s^  3s^  Зр 

,5 


3p= 

3s^ 


2P'’ 


ши. 


1 


2s'00 

ь^00 


iiNa 

Зр^ 


Is^  2s^  2p^  3s^ 


Зр 


4  3s^ 

Ш 

2s^  2p 

00  РПЖҒШ 

Is^ 

00 


17 


С1 


Is^  2s^  2p^ 

3s^ 

4  3s^ 

й 

Зр^ 

1ИИ 

2s^ 

2p® 

ш 

1ИИ1 

Is^ 

00 
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4-  Write  number  of  unpaired  electrons. 


iiNa  Is^ 

00 

2s^ 

00 

,  м  , 

3s^ 

Ш 

Only  1  electron 

17CI  Is^ 

2s^ 

3s^ 

Зр^  Only  1  electron 

00 

00 

00JkJk 

00 

JkJk1 

5-  Number  of  electrons  for  each  primary  energy  level  around  each 
nucleus. 

Sodium:  nNa  Is^  2s^  2p®  3s^ 

The  first  primary  level  n  =  1  contains  2  electrons 
The  second  primary  level  n  =  2  contains  8  electrons 
The  third  primary  level  n  =  3  contains  1  electron 

Chlorine:  17CI  Is^  2s^  2p®  3s^  Зр^ 

The  first  main  level  n  =  1  contains  2  electrons 
The  second  main  level  n  =  2  contains  8  electrons 
The  third  main  level  n  =  3  contains  7  electrons 

6-  Number  of  secondary  energy  level  that  are  filled  with  electrons. 
Sodium  contains  three  levels  of  secondary  energy  filled  with  electrons:  Is 
2s  2p 

Chlorine  contains  four  secondary  energy  levels  filled  with  electrons:  Is  2s 
2p  3s 

7-  period  and  group  for  each  atom  and  what  is  the  common 
characteristic  between  them 

The  sodium  is  located  in  the  third  period  and  the  first  group. 

Chlorine  is  located  in  the  third  period  and  seventh  group. 

These  elements  located  in  the  same  period  (third  period). 

1-14  How  Metal  and  nonmetallic  properties  are  classified  in  for 
each  (second  period  .  fifth  group). 

Second  period:  contains  two  elements  of  lithium  and  beryllium  of  metals, 
boron  of  semi-metals,  carbon,  nitrogen,  oxygen,  fluorine  and  nonmetals. 
Fifth  period:  all  its  elements  are  metal,  except  four  (two  semi-metals,  two 
non-metals) 
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Li 


Rb 


Cs 


Во 


Mr 


Ca 


Sr 


Ва 


IH 

VIIIA 


Ce 

59 

Pr 

Nd 

61 

Pm 

62 

Sm 

63 

l£u 

61 

Gd 

66 

Dy 

68 

Er 

69 

Tm 

70 

Yb 

71 

Lu 

•HJ 

Ih 

91 

Pa 

92 

u 

93 

Np 

94 

Pu 

95 

Am 

96 

Cm 

97 

Вк 

9Н 

Cf 

99 

Es 

100 

Fm 

101 

Md 

102 

No 

103 

Lr 
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Q\  Where  is  the  firstahd  second  group  on  the  periodic  table? 

Answer:  They  are  found  on  left  of  the  periodic  table  and  called  S-Block 

Q  \  List  the  elements  of  the  first  and  second  group. 

Q\  Fill  in  the  blanks  : 

1  -  The  first  group  consists:  Lithium  (Li).  sodium  (Na).  Potassium  (К). 

Rubidium  (Rb),  Cesium  (Cs),  Francium  (Fr) 

2  -  The  second  group  consists:  Bervllium  (Ве).  Magnesium  (Mg).  Calcium  (Ca). 

Strontium  (Sr),  Barium  (Ва).  Radium  (Ra). 

i 

i 

I 

Q\  Fill  in  the  blanks  :  ' 

1-  The  first  group  is  called  alkaline  metals  and  the  second  group  alkaline  / 
earth  metals. 

2-  The  elements  are  arranged  in  the  first  group  and  the  second  accordihg  to 
increase  in  their  atomic  numbers. 

^JjUjjI jill  jA  bifi  ^  ® J-®J^^  jJaa^l  / 

3-  Francium  is  the  only  element  in  the  first  group  which  is  prepar^d 
industrially 
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Q  /  What  are  the  general  characteristics  of  elements  of  the  first 
and  second  groups? 

1-  They  haye  low  electronegativity  and  low  ionization  energy. 


2-  The  outer  shells  olalfthe  elements  in  grou^lAtiave  one  electron. 


3-  The  outei^hells  of  the  elements  in  group  IIA  have  twd^ectrons. 

4-  ТЬеу/СапЧ  occur  the  free  form  In  nature. 


Q\  Vyny  are  not  the  elements  of  lA  and  IIA  groups  free  form  in  na^re? 

yBecause  of  their  reaction.  (it's  very  active) 

Q|i  Compare  the  elements  of  the  first  and  second  group 
from  where: 


less 

electronegativity 


Higher 

electronegativity 
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Q\  Why  is  the  ionization  energy  of  the  elements  in  Group  IIA  greater 
than  those  of  the  elements  in  Group  lA 
becausej  of  the  decrease  in  the  atomic  volume. 

Q\  What  are  the  physicafproperties  of  gTdijrpfAand  II A  elements? 

1.  Melting  and  boflmg  points  decrease  when  the  atomic 


number^^f  the  elements  increase. 

2.  The  C;dmpounds  of  these  metals  give  different  colors 


toihe  flame  of  Benzene  Lamp. 


3.  The  increase  and  decrease  in  the  density  of  elements 
;  are  irregular  to  the  increase  in  their  atomic  numbers. 

4;  the  density  of  (Li,Na  and  К)  is  lower  than  the  density  of  water  at  the 

i 

temperature  of  (25  C).  >1 

1 

I 

Q\  Why  is  potassium  (igK)  less  melting  and  boiling  than  lithium  (sLi)?/ 
Melting  and  boiling  points  decrease  when  the  atomic  numbers  of  the 
Jelements  increase. 

\ 

Q\  Filling  in  the  blanks: 

\  tS>jS 

1.  Lithium  gives  scarlet  color.  y 

2.  Sodium  ogmpounds  give  shiny  yellow  color. 

3.  Calcium  gives  dilrkjred  color. 


tS» 

4.  Strontium  gives  scarlet  color. 

5.  Barium  gives  yellowish  green. 

6.  (К,  Na  and  Li)  is  lower  than  the  density  of  water  at  the 
temperature  of  (25  C). 
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Q /  What  are  chemical  properties  of  the  lA  and  IIA  group  elements? 

1-  The  elements  In  Group  lA  have  one  valence  electron 

2-  The  elements  In  Group  IIA  have  two  valence  electrons  In  thelr  outer  shells. 

3-  They  have  the  tendency  to  lose  thelr  valence  electrons  when  they  enter 
Into  a  chemlcal  reactlon. 

4-  Elements  in  group  lA  form  positlvely  charged  ions  (М^)  and  elements  In 
group  IIA  form 

5-  It  is  combine  with  nonmetals  to  form  stable  salts  with  high  solubility 
except  Lithium  which  is  less  soluble  in  water  like  NaCI 

Q\  Give  the  reason  : 

1-  Elements  of  А1  and  All  groups  are  combining  with  nonmetals  to 

form  stable  salts  with  high  solubility  except  Lithium  which  is  less 
soluble  in  water.  ^ 

Because,  lithium  has  small  volume  and  the  great  attraction 
energy  of  its  nucleus  to  electrons. 

2-  They  tend  to  lose  the  external  covalence  electrons  easily. 
because  they  are  easily  oxidized. 


3-  Elements  of  group  lA  are  called  "alkaline  metals" 


because  their  solutions  are  very  basic. 


4-  Elements  of  group  IIA  called  "alkaline  earth  metals" 


because  some  of  their  oxides  are  known  as  "alkaline  earth" 
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Sodium 


^жгтт: 

Q  /  Give  the  following  to  the  sodium  element:  chemical  symbol, 
atomic  number,  mass  number,  oxidation  number  and  then  draw 
the  electronic  configuration.  ^ 


chemical  symbol 

Na 

atomic  number 

11 

ma^s  number 

23 

electronic  configuration 

Is^  2s^  2p®  3s^ 

oxidation  number 

+1 

Number  of  proton 
;  Number  of  electron 

z  =  p  =  e  =11 

n  =  A-Z 

Number  of  neutron 

n=  23-11 

n  =  12 

AjuJa 


Q\  Where  does  the  sodium  element  occu'r? 

1-  Sodium  does  not  occur  as  a  free  element  in  nature. 

2-  It  occurs  in  nature  combined  with  other  elements  forming  stable 
compounds  such  as  NaCI,  Na^SO^  and  Na^SiOs. 

IjLaI  L)J^  iailll  (jja^Vl  iailll 

Q\  Why  is  sodium  stored  in  petroleum  (white  oil)  ? 

1-  because  it  does  not  react  with  it. 

cjujj  AjI  La^jP  4^j3U  ^lj^ 

2-  because  it  burns  when  exposed  to  air. 

Q\  what  are  the  physical  properties  of  sodium  element  ? 

jli  j  La^jP 

1.  It  is  a  soft  metal  and  has  a  bright  silvery  luster  when  it  is  cut. 

2.  Its  density  is  less  than  the  density  of  water. 

3.  It  melts  down  at  (97.81  °C). 

4.  It  boils  at  (882.9  °C). 
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Q\  Complete  the  following  chemical  equations,  with  balance. 


2Na 

Sodium 

2Na 

Sodium 

2Na 

Sodium 

2Na 

Sodium 

3Na 

Sodium 


CU 


►  2NaCI 
Sodium  Chloride 
2NaOH  +  H2 
Sodium  Hydroxide  Hydrogen  gas 

MgO  - ►  Na^O  +  Mg 

Magnesium  Oxide  Sodium  Oxide  Magnesium 
2HCI  - ►  2NaCI  +  Н^ 


Chlorine  Gas 

2H2O  - ► 

Water 


^С)>ум1)  J.«)j|j)  ^ 

JdL  ^).aV)  JS  dxijj 


Hydrochloric  Acid 

+  AICI3  - 

Aluminum  Chloride 


Sodium  Chloride  Hydrogen  gas 
-►  3NaCl  +  А1 
Sodium  Chloride  Aluminum 


Q\  What  are  uses  of  Sodium? 

1.  It  is  used  as  an  active  reducing  agent  in  some  of  the  organic  interactions. 

2.  It  js  used  in  the  production  of  sodium  cyanide  (NaCN)  which  is  used  in 

AjAjj 

purifying  gbld.  j 

SJljl 

3.  It  is  used  in  mining  to  remove  the  oxygen  of  air  which  is  combined  with  ' 
the  metals. 

Q\  give  the  reason: 

1-  Sodium  is  used  as  an  active  reducing  agent  in  some  of  the  organic 
interactions. 

because  of  its  high  oxidation. 

2-  Sodium  is  used  in  mining  to  remove  the  oxygen  of  air  which  is 


combined  with  the  metals. 


becausel  it  is  active  reducing  agent 


Ij^  1л^  l-L^I 


Q\  How  is  sodium  ion  detected  in  its  compounds? 
use  a  detection  called  dry  detection 
When  the  sodium  is  burned  on  a  benzene  lamp. 
the  lamp  flame  is  colored  in 


yellow 
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Q\  Define  Dry  detection. 

Dry  Detection:  Detect  used  to  Determination  an  element  in  a  composite  by 
specifying  the  color  of  the  element  on  a  flame  benzene  lamp. 


Q\  what  are  the  most  important  compounds  of  sodium? 

1-  sodium  chloride  (NaCI) 

2-  sodium  carbonate  (NaaCOs) 

Q\  How  do  sodium  carbonate  salts  form  in  nature? 


+ 


Q\  Where  is  the  table  salt  (NaCI)  in  nature? 

;  1.  It  occurs  in  nature  as  rock  salts  in  many  countries  around  the  world. 

2.  It  occurs  as  underground  salt  deposits. 

3.  It  is  abundant  with  huge  quantities  in  springs,  seas  and  lakes. 


С1  lon 


Na  ion  Sodium  cloridc  crystul 

diiim  Cloridc 


Q\  How  can  Extraction  of  Salt  in  southern  part  of  Iraq? 


Double  salts 
containing  On  the 
sodium  element 


r 


л 


Rain  water 
air  on 
the  CO2  gas 


If  salt  exists  with  high  concentrations  in  sea  water: 

f L4II  J  ^J:^  АлЗллма  (J^\ AJxuiI (jju^II 

The  water  is  pumped  into  large  shallow  pools  to  be  vaporized  by  the  sun. 


МоВ'  Оуў±1£^±у-Б±  -  Оу-у-  35"  35"  35"  ЗЯ 


9 


МаЯшоосСЛй  ЛС-Муш 

Baghdad  College  High  School 


Cfiaj>ter  7wo 
Groups  lA  and  IIA 


Q\  What  are  the  Uses  of  Sodium  Chloride? 

1.  It  is  indispensable  in  our  food. 

2.  It  is  used  in  the  prepcit^ion  of  many  sodium  compounds  such  as 
sodium  carbonate  (washing  soda).  - 

3.  it  is  used  in  pres^vation  of  con^lmable  food  such  as  meat  and 

fish.  ,  ,, 

4.  It  is  used  in  leather  tanning. 

C\\\a 

5.  production  of  ice  for  cooling  and  painting  adhesives. 

Q\  Why  is  Sodium  chloride  used  in  preservation  of  consumable  food 
for  certain  period  of  time  such  as  meat  and  fish? 

Because  the  concentrated  s^Rim  chloridniquid  kills  harmful  ba^aria 

which  case  putncLjjfiy. 

Q\  What  is  the  difference  between  table  salt  and  sodium  chloride? 

1.  Put  some  crystals  of  pure  sodium  chloride  in  a  glass  bowl  and  put 

some  salt  (table  salt)  in  another. 

2.  Put  the  two  glass  bowls  in  humid  air  and  label  the  bowls  individually. 

3.  After  one  or  two  days,  check  the  salt  in  the  bowls. 

4.  You  notice  that  the  reg^lar  salt  becomes  humii^ified  and  the  pure  salt 
stays  unaffected. 

5.  This  indicates  that  sodium  chloride  does  not  absorb  water  from  air, 
i.e.  it  does  not  hydrate.  Regular  salt  has  the  property  of  absorbing 
water  (humidity)  from  air. 

6.  The  reason  for  this  hydration  is  that  it  contains  impurities  of  calcium 
chloride  or  magnesium  chloride  or  both. 
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Q\  Why  does  sodium  chloride  not  absorb  water  from  air  (it  does 
not  hydrate).  And  regular  salt  has  the  property  of  absorbing  water 
(humidity)  from  air? 

The  reason  for  this  hydration  is  tha-t  itcontains  impurities  of  calcium 
chloride  or  magnesiiim^hloride  or  both. 


Q\  Define  Hydrolysis.  ,  , .  ^ 

\A] 

HydrolySis  :  The  process  of  absorbing  water  from  air  being  wet 


Q\  D^fine  Sodium  hydroxide 

Sodium  hydroxide:  is  a  base  with  a  great  tendency  to 

dissolve  in  water. 


Q\  Why  are  Sodium  hydroxide  not  fully  diluted? 


\ 


Sodiuni  Hydroxide 


Because  :  The  hydrated  layer  of  sodium  hydroxide  reacts  with  carbon 

jjii 

dioxide  in  air  to  form  a  layer  of  sodium  carbonate  Na^COs  which  is  insoluble 
in  concentrated  NaOH  solution.  A  dry  layer  is  formed  on  sodium  hydroxide. 
Such  as : 

2NaOH  +CO2  NazCOs  +  H2O 


Q\  What  are  the  most  important  uses  of  sodium  hydroxide? 

tiliJaU) 

1-  In  the  manufacture  of  sdap  and  detergents. 

2  -  In  the  manufacture  of  textiles  cindpaper. 

3  -  A  raw  material  in  the  preparation  of  compounds  used  in  industry. 


МоВ’  Оу--ў1±2^±у-5±  -  Oyy  35"  35"  35"  32 


11 


МаЯшоосСЛй  JAL-Majm 

Baghdad  College  High  School 


Cfiaj>ter  7wo 
Groups  lA  and  IIA 


Q  /  Give  the  following  to  the  calcium  element:  chemical  symbol, 
atomic  number,  mass  number,  oxidation  number  and  then  draw 
the  electronic  configuration. 


Chemical  Symbol 

Ca 

Atomic  number 

20 

Mass  number 

40 

Electronic 

Configuration 

Is^  2s^  2p®  3s^  Зр®  4s^ 

Number  of  proton 
Number  of  electron 

Z  =  p^  =  e'  =  20 

Number  of  neutron 

n  =  A-Z 

n=  40-20 

n  =  20 

Q\  Where  does  the  calcium  element  occur? 

Why?  answer 

1. Л  It  does  not  occur  as  a  free  element  in  nature  because  of  its  high  activity. 

2.  It  occurs  in  some  kinds  of  food  such  as  milk  and  fish. 

3.  It  occurs  in  combination  of  other  elements  as  in  the  forms: 

a)  carbonate  such  as  alabaster  and  limestone 

b)  sulfate  such  as  plaster 

c)  Phosphates  such  as  Calcium  Phosphate 

d)  Silicate.  (CaSiOs) 

V%j 
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Q\  How  can  calcium  obtained? 

Q\  How  is  Calcium  extr^ted  from  its  compounds? 

Calcium  is  obtained  by  the  method  of  electrolysis  of  molten  calcium  chloride 
and  fluoride.  - 


Q\Why  doeS/Calcium  not  occur  as  a  free  element  in  natu>q? 


because  of  its  high  activity. 


\ 


e. 


Q\  P^epare  Calcium  Hydroxide  Са(ОН)2. 

It  is  prepared  by  adding  water  to  calcium  oxide  CaO  (quicklime). 

/  CaO  +  H2O  ->  Са(ОН)2 

Q\  Define : 

1.  lime:  Caldum  oxide  (CaO)  used  in  the  preparation  of  caldum  hydroxide. 

I  fUbl 

I  2.  hydrating  Mme:  -  is  a  process  used  in  the  preparation  of  calcium  hydroxid 

1  Шх>11  JJ^I 

3.  Hydrated  Lime:  Calcium  hydroxide  is  the  result  of  adding  water  to  calciu^ 

oxide  (CaO).  / 

\  / 

4.  Pure  lime  water:  is  pure  calcium  hydroxide  solution  Са(ОН)2.  / 


Q/  How  can  detect  calcium  hydroxide  solution  (pure  lime  water). 

\ 

\ 

Q  /  How  is  c^bon  dioxide  detected. 

Answer:  CO2  is  detected  by  the  calcium  hydroxide  solutidn 


where  the  solution  isturbid,  because  of  the  formation 
Calcium  carbonate  in  a  precipitate. 


Calcium  hydruxide 


CO2  +  Ca  (ОН)2  ^  СаСОз  +  Н^О 
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Q\  What  is  the  different  between  normal  plaster  and  Paris  Plaster 


normal  plaster 

Paris  Plaster 

Chemical  Formula 

CaSOa-ZHzO 

(CaS04)2.  H2O 

Formation 

two  molecules  of  water,  One 

molecule  of  calcium  sulfate 

One  molecule  of  water 

two  molecules  of  calcium  sulfate 

Occurrence 

Occur  from  combine  water 

with  solid  calcium  sulfates. 

From  heating  gradually  for  plaster 
turns  (normal  plaster) 

Q\  define  crystallization  water  ,  Paris  Plaster 
Crystallizatlon  water: 

Paris  Plaster: 

Q\  What  are  the  uses  of  Paris  plaster? 

Paris  plaster  is  used  in: 

1-  building  2-  statue  making  3-  casting 


AjjjAdU  ^j^£j 
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CHAPTER  QUESTIONS 


02 


fM 


(N 

(N 


Choose  from  the  brackets  to  complete  the  scientific  meaning  in 
the  following: 

1-  Which  one  is  the  first  group  elements? 

a)  Helium  b)  Radium  c)  Sodium  d)  Boron 

2-  Why  potassium  is  more  active  than  element  of  lithium? 

Its  atom  has  two  valence  electron. 

Its  atomic  radius  bigger. 

Its  atom  don't  have  valence  electron. 

Because  its  free  in  nature. 

3-  What  is  the  oxidation  number  bf  magnesium  element  in  its 
compounds?  (1,2, 3,4) 

4-  If  Lithium  atom  loses  its  equivalence  electrons,  it  convert  to 

(single  positive  charge  ion ,  a  negative  charge,  dipositive  charge  ion , 

di-negative  charge  ion) 

What  is  the  difference  between  normal  plaster  and  Paris  plaster? 


normal  plaster 

Paris  Plaster 

Chemical  Formula 

CaS04.2H20 

(CaS04)2.  H2O 

Formation 

two  molecules  of  water  One 

molecule  of  calcium  sulfate 

One  molecule  of  water 

two  molecules  of  calcium  sulfate 

Occurrence 

Occur  from  combine  water 

with  solid  calcium  sulfate. 

rom  heating  gradually  for  plaster 
turns  (normal  plaster) 
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2-Why  sodium  chloride  is  important  for  industry? 

Cause:  Sodium  chloride  brings  many  materials  used  in  many  industrial 
Paper . 


Explain  the  reason  of  followings 
1)  Aluminum,  Al,  is  not  found  in  lA  g 
13AI  Is^  2s^  2p®  3s^  Зр^ 


3-  Barium  has'more  metallic  properties  than  beryllium.  Why? 

Barium  and  beryllium  are  in  the  same  group. 

As  the  metal  inCreases  as  the  atomic  number  increases  witKin  the  group, 
So,  Barium  is  more  metallic  than  Beryllium  because  it  is  the  mOst  atomic 
number 


Because  it  has  3  electrons  in  a  last  primary  energy  level. 

2)  Sodium  is  stored  in  petroleum. 

A.  because  it  does  not  react  with  them 

B.  because  it  burns  when  exposed  to  air. 

3)  lA  group  is  called  alkaline  metal. 

because  their  solutions  are  very  basic. 

4)  Sliced  Sodium  loses  its  shining  after  some  time. 

Because  of  the  formation  of  a  layer  of  sodium  oxide  resulting  from  the 
reaction  of  sodium  with  air  oxygen  air. 

5)  When  granules  NaOH  are  left  in  wet  atmosphere,  they  first  fade  and  then 

form  a  hard  shell.  _ 

The  hydrated  layer  of  sodium  hydroxide  reacts  with  carbon  dioxide  in  air 
to  form  a  layer  of  sodium  carbonate  Na^COs  which  is  insoluble  in 
concentrated  NaOH  solution.  A  dry  layer  is  formed  on  sodium  hydroxide. 
Such  as : 


2NaOH  +CO2  ^  Na^COs  +  H2O 
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Explain: 

1-  Calcium  loses  two  electrons  easily 

2oCa  Is^  2s^  2p®  3s^  Зр®  4s^ 

From  the  electronic  configuration  of  calcium  we  observe  that  the 
electronic  valence  are  located  in  the  fourth  level  (far  from  the  nucleus) 

So  when  the  electron  moves  away  from  the  nucleus,  its  energy  increases 
and  the  electron  becomes  less  correlated  with  the  nucleus  so  it  is  easier  to 
lose. 

2-  Put  the  elements  Lithium,  Sodium,  and  Potassium  within  the  same  group, 
although  different  in  the  atomic  number. 


sLi 

Is^ 

2s^ 

iiNa 

Is^ 

2s^ 

3s^ 

19K 

Is^ 

2s^ 

3s^  Зр*^  4s^ 

From  electronic  configuration: 

-  It  contains  one  electron  in  its  outer  shell. 

-  So,  they  have  the  same  physical  and  chemical  properties  so  they 
located  in  the  same  group. 

What  is  the  difference  between  pure  salt  (NaCI)  and  impure  (NaCI) 


Pure  salt  (NaCI) 

Impure  salt  (NaCI) 

Does  not  contain  impurities 

Contains  impurities  such  as 
magnesium  chloride  and  calcium 
chloride 

It  can't  absorb  water  molecules 
from  the  air 

It  can  absorb  water  molecules 
from  the  air 
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Boron  (В) 


Ч 


Gallium  (Ga) 


Groups  IIIA 


Aluminum  (Al) 


Indium  (In) 


4_JLuiljJ  (Зл^д])  ^  jj^l 
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Group  IIIA  S  jaJII 

Why  are  the  elements  of  group  IIIA  put  one  group? 


beacuse  the  outer  shell  in  illA  group  atoms  contains  same  number  of 
electrons  despite  they  are  different  in  their  atomic  numbers. 


Q\  List  The  elements  of  IIIA  group. 

Boron  tB),  Aluminum  (Al),  Gallium  (Ga),  Indium  (In),  Thallium  (Tl). 


18 

VIIIA 


I 

11 

2 

IIA 

13  14  15  16  17 

IllA  IVA  VA  VIA  Vlb\ 

2 

Не 

\ 

Li 

'вс 

5 

в 

6 

C 

N 

R 

0 

9 

Ғ 

10 

Ne 

1 1 

Na 

'wg 

3  4  5  6  7 

II IK  IVB  VB  VI В  VII В 

8  9  1« 

W -  VIIIB  - ► 

11  12 

IK  IIR 

1.1 

А1 

11 

Si 

17 

P 

16 

s 

1" 

С1 

IH 

Лг 

IV 

К 

20 

Ca 

21 

Sc 

Ti 

23 

V 

24 

Cr 

"мп 

26 

Ғе 

"co 

26 

Si 

29 

Cu 

■10 

Zn 

Ga 

12 

Ge 

As 

41 

Se 

.45 

Br 

Kr 

\ь 

w 

Sr 

39 

Y 

10 

Zr 

"мо 

43 

Тс 

14 

Ru 

'kh 

46 

Pd 

Ar 

48 

Cd 

'"1 

5« 

Sn 

51 

Sb 

Те 

53 

I 

’xe 

Cs 

1 

Ва 

1  La 

73 

Та 

74 

w 

Re 

76 

Os 

Ir 

7Н 

Pt 

'9 

Ли 

tw 

Hg 

82 

Pb 

8.4 

Bi 

K1 

Po 

Н5 

At 

86 

Rn 

X7 

Ғг 

нн 

Ra 

Н9 

Ac 

10  1 
Rf 

|11Л 

Db 

DC 

107 

Bh 

iOH 

Hs 

lOV 

Mt 

Uun 

1 1 1 

Uim 

112 

Uub 

Boron 
Aluminuni 

Galiium 

Indium 

Thallium 


в 


А1 


Ga 


49 


In 


Т1 


metalloid 


Metal 


38 

Ce 

5V 

Pr 

60 

Nd 

61 

Pm 

E 

63 

Eu 

Ib 

66 

Dy 

''no 

08 

Er 

69 

Tm 

70 

Yb 

Lu 

vo 

'lh 

‘31 

Pa 

9.’ 

u 

Np 

94 

Pu 

9 . 

Am 

‘*б 

Cm 

чт 

Вк 

•W 

Cf 

99 

Es 

lUU 

Fiii 

lOi 

Md 

M12 

N0 

103 

Ir 

^\  Write  the  general  properties  of  group  IIIA  elements 

\ 

1- Thexelements  of  this  group  are  metals  except  Boron  which  is  metaHoid. 

\, 

2- The  iohi^ation  energy  of  these  elements  is  less  than  the  ionization  energy 


з11> 


of  group  llA^lements. 

3-  The  oxidation  number  of  these  atoms  is  (+3).  However,  they  tend  actually 
to  form  covalent  bonds. 

4-  The  oxides  and  hydroxides  of  the  elements  of  this  group  are  characterized 
with  an  increase  in  the  alkaline  characteristic  and  a  decrease  in  the  acidic 

characteristics  as  the  atomic  number  increases. 
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Q\  Why  is  the  ionization  energy  of  these  elements  less  than  the 


ionization  energy  of  group  IIA  elements. 

The  main  reason  is  that  the  elements  of  this  group  contain  one  electron  in  the 
secondary  shell  (p)  following  a  saturated  secondary  shell  (whether  s  or  p). 

Q\  Why  is  the  oxidation  number  of  group  IIIA  atoms(+3). 

it  has  3  valence  electrons  in  the  last  primary  energy  level. 


JJbkAll 


Q\  Why  are  the  aqueous  solutions  of  boron  oxides  are  acidic,  whereas 
the  aluminum  oxides  are  amphoteric. 
because  the  atomic  number  is  increases. 
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Q  /  Give  the  following  to  the  Aluminum  element:  chemical  symbol, 
atomic  number,  mass  number,  oxidation  number  and  then  draw 


the  electronic  configuration. 


chemical  symbol 

А1 

atomic  number  Z 

13 

mass  number  A 

27 

electronic  configuration 

Is^  2s^  2p®  3s^  Зр^ 

oxidation  number 

+3 

Number  of  proton 
Number  of  electron 

z  =  p^  =  e  =13 

М 

1 

< 

II 

c 

Number  of  neutron 

n=  27-13 

n  =  14 

•  А1  • 


Q\  Where  does  the  Aluminum  element^^ur?  , 

1-  Aluminum  does  not  occur  as  a  free  element  in  nature. 

2-  Aluminum  is  the  most  abundant  metal  in  the  earth's  ci^st. 

3-  It  rhakes  up  about  8  %  by  weight  of  the  earth's  solid  surface 
Such  as  bauxite  AI2O3.2H2O  ,  Cryolite  NasAIFe 

j)  jA\ 

Q\  List  The  raw  material  of  aluminum. 

1-  bauxite  AI2O3.2H2O 


2-  Cryolite  Na^AlFe 
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Define^  1-  bauxit  j  2-  Cryolit  j  Hall  process 


Bauxite:  It  is  the  aqueous  aluminum  oxide  and  it  is  the  main  source  for 
alurninum  extraction.  With  chemical  formula  AI2O3.2H2O. 


minuip  (sodi 


2-  Cryolite:  is  a  fluorideiilKodium 

it  iy^^^f  t^i4  rtTQSt  iiffj 

/aiunyli^jm.  With  chemical  formula^NasAIFe)? 


action  of 


JjA  /■  Abjla 

3-  Hal^prQCess:  is  the  major  industrial  process  for  aluminum  extraction  in  the 
present  time.  It  is  the  best  and  reliable  process  and  is  widely 


1; 

// 

I/  f 

*  it  .  V*  V 


used  in  industry 


Q\Why  does  Aluminum  not  occur  as  a  free  element  in  nature? 

/I - JLL - _ 

because  of  its  high  activity. 

lll 


Q\  Explain  the  process  of  Extraction  of  Aluminum  (Hall  process) 


jbuluiV 

1-  The  Bauxite  (AL2O3.2H2O)  is  chemically  purified  to  exclude  impurities  to  obtain 
pure  aluminum  oxide  (AL2O3)  (alumina)  which  has  a  high  melting  point. 


2-  alumina  is  melted  it  in  molten  cryolite.  The  molten  cryolite  decreases  the 

why  answer 

melting  point  of  alumina. 

3-  The  molten,  then,  is  poured  in  an  electrolytic  cell.  As  the  current  passes 
through.  Aluminum  accumulates  at  the  bottom  of  the  cell. 

4-  Then,  the  molten  aluminum  fs  pulled  gradually. 
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What  are  the  properties  of  Aluminum? 


1.  Aluminum  is  silvery  metal 

2.  It  has  low  density 

3.  It  is  a  good^:6nductor  for  heat  and  electricity. 


Give  the  reason. 


1-  The  aluminum  element  has  the  ability  to  resist  rust.  This  does 


V  not  happen  with  iron. 

/  Aluminum  when  exposed  to  air,  it  is  covered  with  a  thin  layer  of  its  oxi^e 

j  Sjij  ^ 

I  which  sticks  firmly  to  its  surface  and  prevents  further  oxidation. 

Ц\  Complete  the  chemical  equations  with  the  balance. 

1 

\  Aluminum  powder  +  oxgyen  gas 

\ 

\  4AI  +  ЗО2  2AI2O3  +  energy 

\ 

Aldpiinum  powder  +  Iron  (III)  oxide 

2AI  +  Ғе^Оз  ->  AI2O3  +  2Ғе  +  high  temperature 

Gaseous  Aluminum  +  dilute  hydrochloric  acid 
2AI  +  6HCI  2AICI3  +  ЗН2 
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Explain  Thermite  reaction 
Aluminum  is  a  reducing  agent 
1.  Put  a  mixture  of  alumjAurrri^^T^vjtT^TTJ^ 
Iron  (III)  oxicl^  ҒёгОз  in  a  сгидЬмё  iiith  ^ 


some 


2.  Als^,  put  a  tape  of  magnesium  of  an 


^  uiuilla 

^propriate  length  in  the  container  and  light  the  end  of  the  tape  ahd  keep 


a  distance  from  the  container  not  less  than  three  meters. 


n 


the  reaction  betweeHthe  al 


m  powder  and 


iron  (nl)^id( 


1 4.  The  reaction  is  so  vigorous  with  a  great  amount  of  heat,  shiny  flame  and^a 


lot  of  sparks. 


5.  The  reaction  results  in  molten  iron  as  the  aluminum  reduces  iron  (III) 
oxide  and  releases  molten  iron  due  to  excessive  heat,  this  reaction  is 
\  called  "Thermite  process",  as  in  following  formula: 

\  4AI  +  ҒегОз  ->  2AI2O3  +  2Ғе  +  High  temperature 


^\  What  are  the  uses  of  Thermite  reaction 


1-  This  re^ction  is  used  in  welding  steel  machines  and  railways^bars. 


2-  Aluminum  i 

in  the  form  of  oxide^ 


f  ores  which  exist 


Q\why  is  Aluminum  used  to  extract  metals  from  their  oxides| 


ecause 


Aluminum  is  a  reducing  agent. 
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Explain  reaction  of  aluminum  with  acids  and  bases. 


Explain  Amphoteric  Behavior  of  aluminum^ 


1-  Aluminum  reacts  with  dilutejiydrochlonc  acid  easily  to  produce  hydrogen 
gas  and  alumirmm'^noride  component. 

2-  Aluminunraoes  not  reacts  with  both  concentr  lute  nitric  acid 

contiifually. 


aiminum  reacts  with  basic 


hydroxide  to  release  hydrog  I  aluminum  salt 


s  like  sodium  hydroxide  or  p  lassium 


^AIuminum  does  not  react  with  both  concentrated  and  dilute 


nitric  acid  continually.  Why? 


т 


t\  Using  aluminum  containers  for  storing  nitric  acid.  Why? 


jj" 


aluminum  oxide  (AI2O3)  forms  a  layer  which  isolates  the  acid  from/ 
\the  metal,  therefore  the  reaction  stops. 


Q\whv  is  the  behavior  of  aluminum  called  Amphoteric  behaviorj 


X 


Becausfll.  When  the  aluminum  interacts  with  the  bases  and  the  at 
releases  hydrogen  gas  and  aluminum  salts. 

^\  When  the  aluminum  interacts  with  the  bases  and  the  acid^  will 


release  hydrogen  gas  and  aluminum  salts.  Why? 


Because  Aluminum  has  Amphoteric  behavior 
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why  does  aluminum  with  "self-protection"  protect  itself  against 


erosion? 


Becausq  when  the  aluminum  exposed  to  air,  it  forms  a  thin  but  firm  layer  of 


aluminum  oxide  which  sticks  to  the  metal  ahd  protects  it  from  oxidation 

Iron  isn^t  a  metal  with  "self-protection"  against  erosion.  why? 


^\  Why  d^s  the  er^ion  continue  with  iron  ? 


Because  the  thin  layer  of  iron  oxide  (erosion)  is  very  thin  and  fragile,  it  lets 
air,  oxygen  and  hum|dity  penetrate  the  metal. 


^\  what  are  the  usages  of  Aluminum 

1.  Aluminum  can  be  used  in  electrical  wires. 

2.  thin  layers  of  aluminum  are  used  to  foods,  medications 

3.  making  various  shapes  and  sizes  of  cans. 

tJ'j' 

4.  Thin  aluminum  alloys  are  used  to  make  kitchen  utensils,  plates  (Fafon), 

chairs  ^ 

5.  Aluminum  alloys  are  also  used  to  make  cans  and  containers  to  preserve 
liquids  at  a  very  low  temperature  such  as  oxygen,  argon  and  nitrogen 
reserve 

6.  it  is  mixed  with  elements  to  making  alloys,  such  as  lead,  copper,  zinc  and 
magnesium. 
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Aluminum  is  used  in  electrical  wires  in  on  a  limited  level 

' - - - - 


becausel  is  expands  and  shrinks  39  %  more  than  copper  when  expose  to 
the  same  heat. 


Define  the  Fafon 


Fafon  :  Aluminum  alloys  are  used  to  make  kitchen  utensils,  plates,  chairs 
and  many  other  products  in  Iraq. 


^\  Aluminum  alloys  are  used  to  make  cans  and  containers  to  preserve 

liquids  at  a  very  low  temperature  such  as  oxygen,  argon  and 

gets 

nitrogen  reserve .  why? 

^er  the  temperature  the  harder  aluminum 

becausej  of  the  fact  that  the  low 

i 

They  are  Lead,  Copper,  Zinc  and  Magnesium. 

^\  list  the  Aluminum  alloys? 

1-Du*t^umin  Alloy  2-  Alui^num  Bmnze  Alloy 


^\define:  Duralumin  Alloy  and  Aluminum  bronze  Alloy 

1-  Duralumin  Alloy:  This  alloy  consists  of  a  high  percentage  of 

aluminum  and  a  small  amount  ratio  of  copper  and  magnesium.  It 

might  contain  manganese  as  well.  This  alloy  is  light  and  hard  so  it  is 

?1>1 

used  for  building  aircraft  parts. 

2-  Aluminum  bronze  Alloy:  This  alloy  consists  of  a  small  percentage  of 
aluminum  and  a  high  ratio  of  copper  and  other  metals  sometimes.  It  is 
characterized  by  resist^nce  to  erosion,  its  color  changes  according  to 
colors  of  its  component  parts,  ranging  from  copper  color  to  gold  color 
and  silver  color,  therefore  it  is  used  to  make  decoration  materials. 
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Compare  between  Duralumin  Alloy  and  Aluminum  bronze  Alloy 


Duralumin  Alloy 

i 

Aluminum  bronze  Alloy 

consists  of  a  high  percentage  of 

aluminum  and  a  small  amount 

ratio  of  copper  and  magnesium. 

consists  of  a  small  percentage  of 

aluminum  and  a  high  ratio  of  copper 

and  other  metals  sometimes. 

It  might  contain  manganese  as 

well.  This  alloy  is  light  and  hard 

It  is  characterized  by  resistanceto 

erosion,  its  color  changes  according  to 

colors  of  its  component  parts. 

it  is  used  for  building  aircraft  parts. 

it  is  used  to  make  decoration  materials. 

Q\  Why  is  Duralumin  Alloy  used  for  building  aircraft  parts? 

'  _ 

Because  This  alloy  is  light  and  hard. 

Q\  Why  is  Aluminum  bronze  Alloy  used  to  make  decoration  materials? 

iecause  its  color  changes  according  to  colors  of  its  component  parts. 

Q  /  What  are  the  most  important  aluminum  compounds  with  chemical 
formula? 

1-  Aluminum  hydroxide  А1(ОН)з 

2-  Aluminum  Oxide  AI2O3 

3-  Alum  KAI(S04)2.12H20 

Q\  How  can  you  prepare  Aluminum  hydroxide  А1(ОН)з 

It  is  result  of  a  reaction  between  aluminum  aqueous  solutions  of  aluminum 
salts  Мке  (aluminum  sulfate)  AI^^SO^)^  with  sodium  or  potassium  hydroxide 
Aluminum  hydroxide  is  a  white  gelatin  material  insoluble  in  water. 
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How  can  you  prepare  the  Aluminum  Oxide  AI2O3? 


by  heating  of  aluminum  hydroxide  a  formula  as  in  the  following 


2А1(ОН)з 


+  3H: 


Q/  How  can  you  prepare  the  double  salts  (alum)? 

1-  Two  equal  amounts  of  aqueous  aluminum  sulfate  and  potassiulKi  sulfate 
are  mixed 

2-  Allow  the  mixture  so  that  water  evaporates 

3-  The  result  would  be  salt  crystals  containing  aluminum  sulfate  &  potassii^m 
sulfate  along  with  crystallized  water  molecules  in  a  fixed  mass  ratio. 

4-  The  general  formula  for  Alum  is  КАЦЗО^^гЛ^НгО.  It  is  also  called 
Potassium  alum. 

Q\  Define  Alum. 

Alum:  is  one  of  aluminum  compounds  with 

general  formula  for  Alum  is  КАЦЗО^^г.Х^НгО.  It  is  also  called 
Potassium  alum. 


^\  What  are  Alum  usages? 


1.  As  a  Sterile  material  for  wpunds. 

2.  It  is  used  to  make  dye  permanent  on  textiles 

3.  In  purifying  drinking  water. 
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^\Why  is  alum  used  to  sterilize  some  light  wounds?| 


-'jj 


^ecausel  it  dissolves  in  water  and  А1(ОН)з  deposits  on  the  wound  and  stops 

j^ 

blood  so  It  clot. 


Explaln  Test  of  ^umlnum  ions  in  Solutlon  of  Alumlnum  Compounds? 


-  - - n 

ц\  How  can  you  Identify  Aluminum  ion  In  its  compounds? 

Aluniinum  ion  is  identified  in  its  compounds  by  basic  solution  sucli  ^s 
s^dium  hydroxide  or  potassium  hydroxide  whereby  they  react  with 
aluminum  ion  А1  to  form  a  white  gelatin  deposit  which  is  aluminum 
hydroxide  А1(ОН)з  as  in  the  following  formula: 


А1(ОН)з  i 

Aluniinum  hydroxide 


АҒ"  +  3NaOH  - 

Aluminum  ion  Sodium  hvdroxide 

For  example: 

AICI3  +  3NaOH  ^  А1(ОН)з  i  +  3NaCl 


+  3Na" 

Sodium  ion 


^\  Why  is  А1(ОН)з  dissolved  when  sodium  hydroxide  NaOH  is  added? 


because  dissolved  sodium  aluminate  is  formed. 


axwhy  is  А1(ОН)з  also  dissolved  when  an  acid  is  added?[ 


because  of  the  amphoterk-behavior. 


jla^i  di jj  (jjj 

LjjiS  ^  ДЬдуИ  jSil)  djj  (>»  ^_^)  Jj 
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^HfCHAPTERQUESTIONS  03 


го 


Which  of  the  following  is  not  found  in  group  IIIA. 
a)  3iGa  b)i3AI  c)  12  Mg  d)  5B 


rj) 

(N 


^hoose  from  the  brackets  to  complete  the  scientific  meaning  in  the 
^ollowing  terms:  f  | 

^^hat  is  the  role  of  Aluminum  for  Thermite  reaction? 
a)  Catalysis  b)  Reducing  agent  c)Oxidizing  agent 


2-What  is  the  percentage  of  aluminum  in  aluminum  bronze  alloy? 
a)High  b)Small  c)100% 


3-  Galium  Ga  is  a  member  of  group  ( first,  second,  third) 


ГО 

го 


Complete  the  following  statements 

1- Aluminum  reacts  with  acids  to  release  hvdrogen  gas,  while  when 

reacts  with  bases  it  release  hvdrogen  gas  because  amphoteric  behavior. 

2-  The  effect  of  oxygen  in  air  on  Aluminum  don't  lead  to  corrOsion 
as  in  the  case  of  iron  because  it  is  covered  with  a  thin  laver  of  its  oxide 
which  sticks  firmly  to  its  surface  and  prevents  further  oxidation. 

3-  Heavy  heating  of  Aluminum  hydroxide  gives  Aluminum  oxide, 

energy ,  water . 

4-  Salt  composed  from  potassium  and  aluminum  elements  called 
Alum 

5-  The  Aluminum  behavior  when  reacts  with  acids  and  bases  is 
called  amphoteric  behavior. 
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obtain  pure  aluminum  oxide  (AL2O3)  (alumina)  which  has  a  high  melting 
point. 

2-  alumina  is  melted  it  in  molten  cryolite.  The  molten  cryolite  decreases  the 
melting  point  of  alumina. 


3-  The  molten,  then,  is  poured  in  an  electrolytic  cell.  As  the  current  passes 
through.  Aluminum  accumulates  at  the  bottom  of  the  cell. 

4-  Then,  the  molten  aluminum  is  pulled  gradually. 


co 

1Л 


Select  from  list  what  fits  each  statement  in  the  list  (A) 


1-  An  element  with  amphoteric  behavior. 

2-  A  reaction  in  which  Aluminum  reacts  as 
reduced  agent  and  releases  high  heat 
energy  that  dissolves  iron. 

3-  Aluminum  oxide 

4-  Double  salt  of  potassium  sulfate 
and  aluminum 

5-  One  element  of  group  IIIA  which  is 

semi  metal 
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Alumina 

Alum 
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Solutions  and  Expression  for 
Concentration 


МаЯтоосСЛй  Л£-Мут  Cfiapterfour 
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й\  Solutions  are  important  in  chemistry  science  with  a  great  extent. 


Bspecially  liquid  solutions.  Why? 

because  they  are  the  medium  for  chemical  reactions,  whereby  they  help 
to  happen  interaction  among  reacting  substances. 


й\  Definel 


Solution:  It  is  a  homogeneous  mixtures  composed  of  two  or  more  pure 
substances  havlng  no  chemlcal  reaction  between  them. 
Solvent :  is  substance  with  majority  in  the  solutlon. 

Solute:  material  with  less  exlstence  in  the  solutlon. 
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Й\  List  Typei  of  Solutions. 


кон 


The  most  important  and  most  common  are  liquid  solutions,  i.e. 
when  the  solvent  is  liquid. 

*  solutions  can  be  prepared  bydissolving 
a  solid  material  in  a  liquid,  as  in  the  case  of 
dissolving  salt  (NaCI)  in  water  to  get  the  saline 
solution  or  dissolve  sodium  hydroxide  in  #ater 
(basic  solution). 

*  Ғгопц  dissolving  liquid  in  another  liquid,  l^ke 
dissolving  alcohol  in  water. 


HCl 


*  A  gas  can  be  dissolved  in  a  liquid  such  as 
dissolving  hydrogen  chloride  (HCI)  in  water,  the 
resultipg  solution  is  called  hydrochloric  acid 
solution  (acidic  solution). 

HCI  yjri 


Hydrogen  chloride  gas  Solution  of  hydrochloric  acid 

**dissolving  gasin  another  gas  like  air  or  a  soiid  solution  in  another 
soiution  like  various  alioys,  mostly  coins  and  gold  alloys. 


m  this  chapter  we  will  only  study  llquld  solutlons. 
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й\  What  are  the  reasons  IH^Bthe^fferent  names  and  nature  of 


lolutions? 


Nature  and  Names  of  solutions  vary  according  to  the  amount  of 
the  solvent  and  the^okitelmd  also^HeTiature  of  the  dissolving 
process. 


й\  Deflne  the  followlng : 


Saturated  solution :  is  the  solution  which  contains  a  greater  amount  ofthe 


solut^and  the  solvent  can  dissolve  no  more  Df  solute  at  the  given 

/  "  l  \ 

temperature  and  pressure.  \ 


Super  saturated  solution  j  Is  the  solution  in  which  amount  of  the  solutf 
is  gre^er  in  any  solution  that  the  solvent  is  able  to  dissolve  it  under  norm^l 
conditions  and  this  kind  of  solution  is  not  stable. 


Unsaturated  solution:  is  the  solution  which  contains  less  amount^f  the 
solute  that  ist^quired  for  saturation  at  a  particular  temperature  |»nd 
pressure. 


Electrolytic  SOlution:|  in  thissdiutkmthe^lute  molecules  ionize  in 

the  solution.  The  solute  can  be  strongly  ionized 
or  weak  electrolyte 
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Strong  electrolytej  its  molecules  are  completely 
ionized  in  the  solution  like  hydrochloric  acid 

Hci  — +  cr 

Weak  electroly^  its  moiecules  are  partiaily, 
moderately  or  slightlyJohized  like  hydrofiuoric  acid, 

whereby  it  slightly ^onizes  in  the  solvent,  its  ions  are  at 

/ 

equiiibrium  with  the  non-ionized  moiecules.  НҒ  ^  ^ 


Note:  reversed  arrows  indicate  that  the  slightly  ionized 


substance  is  at  equilibrium  with  the  resulting  ions. 


non-electrolytic  solutions  ^compounds  whose  molecules  don't  ionize 
at  a\\[  such  as  sugar  or  ethyl  alcohol  in  water. 

Q\  What  are  the  differences  between  electrolyte  and  non-electrolyte 


solution? 


Electrolyte  solution 

non-electrolyte  solution 

Мов:  07711841751 


6 


МаЯшоосСЛй  JAL-Majm 
ЪадСийиС  СоССгде 
^igfi  ScfwoC 


Cficgjterfour 

SofUtums  aruJC Xxjnression 
for  Concentration 


Solubniti:  is  the  maximum  amount  of  a  solute  which  can  be  dissolved  in  a 


given  amount  of  a  specific  solvent  to  result  in  a  saturated  soliition 
t  a  given  temperature. 


Notcj:  Solubility  varles  accordlng  to  the  nature  of  the  solute 
and  the  solvent,  temperature  and  pressure. 


0\  What  does  solubility  depend  on? 


1-  nature  of  the  solute  and  the  solvent. 

2-  temperature. 

3-  pressure. 
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dlXwhy^ 

1-  The  salt  crystals  dissolve  faster  if  the  beaker  is  shaken,  when 
a  smail  amount  of  table  salt  is  added  into  water  in  a  beaker. 


because  the  processjoHKakinghelpsto^dntac^^  surface  of 
crystals  witl>Water  even  greater. 

2-  Do  we  stir  tea  with  a  spoon  when  sugar  ij 
addedll 


becauscl  the  process  of  solubillty  has  to  do  with 


/surfaces  which  are  exposed  to  dissolution. 


3-  Sugar  powder  dissolves  faster  than  lumps  of  sugar^ 


because  the  surface  of  the  powder  is  greater  exposed  to  the  solvent 
^han  lumps  of  sugan 


0\  Fill  in  the  blanks: 


the  nature  of  polarity  determines  its  solubilitv. 

2-  Llke  dissolves  like. 

3-  Polar^vents  dissolve  polar  solutes  and  vice  vefsa. 


Й\  Define  insoluble  substancei 


Insoluble  substancej  Is  a  matter  whlch  doesn't  dissolve.  No  matter  how 

long  they  are  left  In  the  solutlon  or  how  hard  they 
are  stlrred. 
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Й\  why  \s  Sugar  in  the  hot  liquid  dissolves  faster  than  that  in  th^ 
lcold  liquid 


because  the  motion  energy  of  the  liquid  molecules  increases,  making  it 
more  likely  to  collide  with  surfacesofsugar  crystals. 


Figure  4-6 

A)  Sugar  dissolves  in  cold  water 
slowly. 

B)  Sugar  dissolves  in  hot  water 
quickly. 


\  \ 


Ffll  fn  the  blanks; 

1-  gaseous  materials,  their  solubility  are  incr^ases  when  the 
pVessure  of  gas  on  the  surface  of  the  solution  increases. 

2-  in  c^onate  beverages,  the  concentration  of  dissolve^ 
carborrdioxide  CO2  in  the  liquid  depends  on  the  pressure  of 
CO2  on  thesin^ace  of  the  beverage. 

3-  in  Soft  drlnks  when^he^overisjemovedTCOj 
pressure  will  decrease  and  making  it  less 
soluble,  bubbles  are  formed  and  move  up  In  the 
liquid. 
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Й\  When  the  cover  is  removed  in  Soft  drinks,  bubbles  are  fornned 


and  move  up  in  the  liquid.  WhyH 


becausd:  CO2  pressure  will  decrease  and  maklng  It  less  soluble 


b\  Deflne  the  followlngi^ 


1-  lconcentratlon  of  the  solutlon:  It  Is  the  amount  of  soktte  In  a  partlcular 

solventorsolution. 

2-  0llute  solutlons:  Solutions  wlth  relatlvely  small  amount  of  solut^. 

3-  iConcentrated  Solutiond:  solutions  wlth  large  amount  of  the  solutc 


^FIII  In  the  blank^ 

1-  The  concentratlon  of  the  solutlon  can  be  descrlptlvelv  or 
I  aualltatlvelv  expressed. 

A  concentrated  solution  can  be  changed  Into  dllute  by  adding  a 
\  lareer  amount  of  the  solvent. 

b/Howcanthe  concentrated  solutlon  be  converted  to  dlluted 


and  vlce  versa^ 


dlluted  solutlon  +  Solute  concentrated  solutlon 
concentrated  solutlon  s  +  Solvent  dlluted  solutlon 


Мов:  07711841751 
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Й\  Def  me  Concentration  by  Mass  percentage: 

Concentration  by  Mass  percentage:  It  is  the  number  of  grams  of  the 
solute  which  are  dissolved  in  100  grams  of  the  solution.  The  percentage 
of  mass  ratio  of  the  solute  andlhesoiventjscalculated  as  follows: 

mass  of  component 

Mass  ratio  of any  component  of the  solution  ^  ^  1 00% 

mass  of  solution 


Мов:  07711841751 

11 


МаЯтоосСЛй  Л£-Мут  Cfiapterfour 

^agfidacC СоССгде  SoCutwns  ancC Xxjrressixm 

fHigfi  ScfwoC  for  Concentratixm 


C - N 

Example4-1 

ч _ I _ / 

What  are  the  ratio  of  the  solute  and  the  solvent  of  a  solution 
made  of  15.3  g  of  salt  dissolved  in  155  g  of  water. 


Мов:  07711841751 
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Exerdse  4-1 


A  solution  is  formed  by  dissolving  48.2  g  of  sugar  m  498  g  of 


water.  What  are  the  mass  ratio  of  sugar  and  water  in  the  solutionl! 

Solution:  . - 

Massofsolute:m^^48.2g  ,  Massofsolvent:inz=498g 

X' 

Mass  ofsolutibn 


mT=mi+m2 


solutjf%  =  X  100% 


solute%  = 


(тт) 

48.2 

546.2 


x  100% 


solute%  =  % 

5462 

solute%  =  8.82% 


=  48.2 +498 =546.2g 

solvent%  =  X  1^0% 


solvent%  = 


(тт) 

498 

546.2 


л:  100% 


solvent%  =  % 

549.2 

solvent%  =  91. 18% 


Example  4-2 


^sample  of  vlnegar  contains  4  %  of  acetlc  add  by  mass .  Hov\^ 
many  grams  of  vlnegar  Is  required  to  obtain  20  g  of  acetic  aci^ 
Solutioh:  / 

solute%  =^4%  ,  Mass  of  solute:  mi  =  20  g  ,  Mass  of  solutfon  тт  =  ?  g 


mass 


\  ^  ,  mass  of  solute  {тЛ.^ 

percenta^e^o/  solute  =  - ^ - j — — : - X  100% 

-  mass  of  solutiojv^mj) 


solute%  = 


20 

TfTbj' 


X  100% 


2000 


Шт  — 


mj  =  500g 
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Exercise  4-2 


20  g  of  hydrochloric  acid  is  diluted  by  80  g  of  water.  What  ar^ 
the  mass  ratio  of  the  acid  and  water  in  the  soluticHT? 

Solution: 

Mass  of  solute:  mi  =20g  ,  Mass  of  solvent:  =  80  g 

Mass  of  solutlon 


mj  =  mi+  m2 


solute%  =  л:  100% 


solute%  = 


(тт) 

20 


100 

solute%  =  20% 


д:  100% 


=  20+80  =  100g 

solvent%  =  X  100% 

(тт) 


80 

solvent%  =  —  X  100% 
100 


solvent%  =  80% 


%100  =  AjjIa])  кл*м11\  L)* 


solute%  +  solvent  %  =  100% 


H.W 


30  g  of  hydrobromic  acid  and  100  g  of  soiution.  What  is  the 
mass  ratio  of  water  in  the  soiution?. 
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Й\  Def  me  Concentration  by  volume  percentage: 
Concentration  m  volume  percentage:  It  is  ratio  of  volume  of  each 
component  of  the  solution  compared  to  the  total  volume  of  the  solution 
multiplied  by  lOO. 

"  ЛиччМ  Ajiuull 


percentage  coneentration  of  solute  = 


Volume  of  solui^^^v^) 
Volume  of  solution  (Ьх) 


л:  100% 


percentage  concentration  of  solvent  = 


\ 

Volume  of  solvent  (v^) 


Volume  of  solution  (ут) 


X  lt^0% 

V 


Vi  (g)  +  V2  (g)  =  Vt  (g) 


L ,  mL ,  cm*  :  цй 


jl  Lj j^\  (У^  CjI^j  Jjj^ 

u <ijlafr  cm^  jl  mL  jib^VI  ^l  L  j^VI  Су*  ^^jil  J  • 

IL  =  1000  mL 
IL  =  1000  cm^ 
lmL=  1  cm^ 

^iJafr  L  j^VI  ^l  cm^  mL  ej^jll  Су^  Jjj^I  ДЛа  J  • 

1000 
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Example  4-3 


fcalculate  the  percentage  of  volume  for  both  acetic  acld  and  water 


in  a  solution  formed  by  mixing20  ml  of  acetic  acid  and  30  ml  ol 


water. 


Solution: 

Volume  of  the^solute:  Vi  =  20  mL  ,  Volume  of  the  solvent:  V2^=  30  mL 
Volume^the  solution  Vj 


Vt=  V1+V2  =  20  +  30  =  50  mL 


soiute%  =  л:  100% 
sdlute%  =  ^  X  100% 

/  50 

i  soluteo/o  =  ^  % 

(  5  0 

1  soluteo/o  =  40% 


^  solvento/o  =  X  100%\ 


solvento/o  =  ^  ^  100% 
solvenWo  =  % 


50 

solvent%  =  60% 


Exampie  4-4 


What  is  the  voiume  of  ethyl  alcohol  expressed  in  mL  that  ij 


required  to  be  added  into  water  so  that  the  totai  voiume  ofth^ 


toiution  would  be  50  ml,  and  its  percentage  of  volume  would  b  j 

Й0%. 


- 

soluteo/o  =  .  X  100 


80%  = 


V, 


(Ут) 


X  100% 


50 
=  40ml 
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Exercise  4-3 


If  80  ml  of  pure  water  \s  added  to  20  ml  of  sulfuric  acid,  what 


ипЧ1  be  percentage  of  volume  for  both  sulfuric  acid  and  water?! 
Solution: 

Volume  of  the  sojute:  Vi  =  20  mL  ,  Volume  of  the  solvent:  V^  =  80  mL 
Volumeof  thesolution  Vt 


Vt=Vi+V2 


=  20  +  80  =  100  hiL 


solute%  = 


(Vl) 

(Vt) 

20 


X  100% 


solute%  =  —  X  100% 
100 

solute%  =  % 

solute%  =  20% 


solvent%  = 


solvent%  = 


(Vz) 

(Vt) 

30 

100 


д:  100% 


л:  100% 


solvent%  =  % 

solvent%  =  80% 


^pkpressing  Concentration  by  Mass  /  voiume;^^ 


concentration(g/I)  = 


mass  of  solute  т^ 
volume  of  solutionvj 


Defineof  densi^ 

Density :  is  the  unit  for  yolume  mass.  If  density  is  symboiized  by  the  Latin 
character  (p),  density  is  expressed  by  the  foiiowing  relation: 


density(g/L)  = 


mass  (g) 
volume  (L) 


p(g/t)  = 


m  (g) 
v(L) 


Other  unlts  can  be  used  for  volume  like  (mL)  or  (cm^) 
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Example  4-5 


5  grams  of  copper  sulfate  are  dissolved  in  0.5  L  of  distilled 


water.  Calculate  the  concentration  of  solute  in  the  solution 


writh  вЛ-  unit. 
Solution: 


/ 

c(^entration(g/I)  = 


Vj  0. 5 


=  10  5^/1 


Example  4-6 


^lculate  the  mass  percentage  of  methyl  alcohol  in  a  solution  \ 
^ntaining  27.5  g  of  methyl  alcohol  and  175  mL  of  water  and 
^sume  that  density  of  water  is  1.00  g/mL 


Sblution: 


p(g/^-)  = 


wi2  jg) 
Vz  (L) 


1  = 


m 


175 

\ 

Шг  =  1^5 
rrii  +  mf 


Шт 


27.5  +  175  =  202.Sg 


27.  5 

solute%  =  X  100% 

м  vr  м  ■  »3 

solute%  =  515^  o/q 


2025 


=  13.6% 
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Exercise  4-4 


What  should  be  mass  of  sodium  hydroxide  dissolved  in  1 L  o< 


pure  water  in  order  to  obtain  a  solution  with  0.5  g/L 


concentration? 


concentration(g/I)  = 


^2 


/fTli 


/0.5 
4ni  =  0.  Sg 


Exercise  4-5 


KCI  is  5.80  %  by  mass  in  a  solution  Calculate  mass  of  KCI  in 
Ё3371  of  the  solution.  (Suppose  that  density  of  the  solutlon  Is 
Қ05§/тУ 

«olution:  Vt  (mL)  =  0.337  X 1000  =  337  mL 


mj  =  353. 


тл 

solute%  =  X 100% 


mj 


5. 80%  = 


mi 


353.85 

mi  =  20.52g 
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CHAPTER  QUESTIONS 


4-1  Describe  the  followmg : 


Solutlon  -  concentrated  solutlon  -  concentratlon  by  age  Solutlon 
saturated  solutlon  -  solubillty  -  electrolytic  mass  percentage 
concentratioh  in  volume  percent 

4-2  1-Which  answer  is  true  exampie  for  soiid  solution? 

a)Juice  b)Coin  c)  Salt  soiution 

^rWhat  is  the  definition  of  weak  electroiyte  soiution? 

a)  If  solute  ionize  completeiy  in  soivent . 

l' 

b)  If  solute  not  completely  ionize  m  solvent. 

1 

c)  If  solute  fast  ionize  in  solvent. 


3-The  solubility  of  the  sugar  in  hot  water  is  faster  than  cold  water. 
vyhat  is  the  main  reason  of  this? 

a)  The  energy  of  water  molecuie  reduces  under  high  temperature. 

b)  The  epergy  of  water  moiecuie  increases  under  high  temperature. 

c)  The  energy  of  sugar  moiecule  increases  under  high  temperature. 


4-  How  can  we  convert  concentrated  soiution  to  diiute  soiution? 

a)  by  the  help  of  increasing  concentration  of  solute 

b)  heating  solution 

c)  by  the  help  of  adding  much  more  soivent  to  soiution. 
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Dilute  solution 

concentrated  solution 

Contalns  a  relatlvely  small 
amount  of  solute 

Contains  a  large  amount  of  solute 

Can  be  converted  to  diluted  by 
addlng  amount  of  solvent 

It  can  be  converted  into  a  concentrated 
by  adding  amount  of  solute 

b)  Weak  electrolytic  and  strongly  electrolytic  solution. 

Weak  electrolytlc 

strongly  electrolytic 

dissolved  molecules  are  fully 
lonized 

dissolved  molecules  are  completely 
dissolved 

its  lons  are  at  equllibrlum  with  the 
non-ionized  molecules. 

its  ions  aren't  at  equilibrium  with  the 
non-ionized  molecules. 

НҒ  ч  Н*  +  Ғ 

b 

+ 

+ 

A 

U 

X 

c)Supersaturated  and  unsaturated  solution. 

Super  saturated  solution 

unsaturated  solution 

amount  of  the  solute  is  greater  in 
any  solution  that  the  solvent 

contains  less  amount  of  the  solute 

It  is  able  to  dissolve  it  under 
normal  conditions 

It  is  required  for  saturation  at  a 
particular  temperature  and  pressure 

this  kind  of  solution  is  not  stable. 

this  kind  of  solution  is  stable. 
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4-4  There  \s  19  g  dissolved  matter  in  158  g  solvent,  find  mass  percentage 
of  the  matter. 

Mass  of  solute:  mi  =19g  ,  Mass  of  solvent:  m^  =  158  g 

Massof  solution 


mj  =  mi+  m2 


solute%  =  -^1ГЮ0%  4 


X  100% 


% 


5о1и1еж  = 


s^ute%  = 


177 

/ 

solute%  =  10.73% 


=  J9  +  158  =  177g 

solvent%^^4^  X  100% 


solvent%  =  —  X 100 

177 


solvent%  =  % 

177 

solvent%  =  89.27% 


4f5  5g  of  copper  sulfate  is  dissoived  ih  20  g  of  pure  water,  calcuiate  ma^s 
l  percentage  of  solute  and  solvent. 

M^ss  of  solute:  mi  =5g  ,  Mass  of  solvent:  m^  =  20  g 

Massof  solution 


/ 


mj  =  mi+  m2 


solHte%  =  X  100% 

(шт) 

solute0/K=  X  100% 

25 


solute%  = 


solute%  =  20% 


=  5  +  20  =  25g 

solvent%  =  X  100% 


(тт) 


20 


solvent%  =  ^  X  100%/ 
solvent%  =^^^^% 


solvent%  =  80% 
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4-6  How  many  liters  of  water  is  needed  to  add  10  g  of  potassium 

hydroxide  to  obtain  a  solution  with  2.05  g/L  concentration? 

rrii 


concentration(g/L)  = 


2.05  =  — 

V2 


V2  =  4. 87L 


4-7  1ғ25  mL  HCi  and  75  mL  water  are  mixed,  what  wili  be  percentage  of 
)  acid  and  water  by  voiume  in  the  solution? 

ScMution: 

Vplumeofthesolute:  Vi  =  25  mL  ,  Volume  of  the  solvent:  V^  =  75  mL 
olumeof  thesolution  Vj 


V 


Vt=  V1+V2  =  25  +  75  =  100  mL 


solvent%  = 


solvent%  = 


(V2) 

(Vt) 

75 

100 


л:  100% 


л:  100% 


100 

solutB%  =  25% 


solvent%  =  % 


100 

solvent%  =  75% 
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4-8 :  Calculate  the  mass  percentage  of  NaCI  in  the  solution,  if  15.3  g  NaCI 
and  155.09  g  water  are  mixed. 

Mass  of  solute:  mi  =15.3g  ,  Mass  of  solvent:  =  155.09  g 

Mass  of  solution 


mj  =  mi+  m2 


solute%  = 
solute%  = 
soli^%  = 


X  100% 


=  15.3  + 155.09  =  170.39g 

soiv^t%  =  X  100% 

(Шт) 


solvent%  =  X400% 


170.39 
S)[iiute%  =  8. 98% 


170.39 


\ 


solvent%  =  % 

solvent%  =  91. 02% 


4.9:  A  solution  is  prepared  by  dissolving  27.5  g  of  methyl  alcohol  in 


175  mL  water.  Calculate  the  concentration  of  the  solution  in  g/L. 
concentration(g/L)  = _ =  0. 1751 


concentration(g/L)  = 


1000 

mi 

V2 


27.5 

0.175 


=  157. 14  g/L 


4-l<) :  sample  of  water  is  taken  from  The  Habbaniyah  Lake .  Assum^ 
^  that  It  contains  8.5  %  carbon  dioxide .  What  is  the  mass  of  / 
\carbon  dioxide  in  28.6  liters  of  the  Lake  water?  / 

^ensity  of  the  Lake  water  is  1.03  g/mL.)  / 

VT(mL)X  28.6X1000  =  28600  mL 
1.03= 

28600  - — 

nij  =  29458  g 


solute%  = 


rni 


TTtj' 


X  100% 


8. 5%  = 


mi 

29458 


X  100% 


:/  mi  =  2503.93g 
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4-11  mass  percentage  of  sugar  is  11.5%  in  juice  also  juice  contain  85.2g 
sugar,  what  is  the  volume  of  juice?(  р^ошоп  =  1  g/mL) 


%solute  = 


rni 

mj 


X  100% 


%11.5  =  —  % 


mj 


=  ^74Ш7^ 


piglmlf^ 


1  = 


/}40.87 

Vj 


mj  jg) 
Vj  (rnl) 


у/г  =  740. 87  mL 

/  \ 

/  'x 

\ 

4-12  what  are  the  factors  that  effected  on  solubility  ? 

1-  natureof  thesoluteandthesolvent. 

2-  temperature. 

3-  pressure. 

I 

1 

4-13  calculate  the  mass  percentage  concentration  of  the  following  solution:/ 
10.2gNaCI  in  155gof  water. 

/ 

Massof  solute:  mi=10.2g  ,  Massofsolvent:m2  =  155g  / 

Ma^s  of  solution 


mj  =  mi+  m2 


s61ute%  =  X  100%  ^ 


solute%  = 


10.2 

165.2 


X  100% 


solute%  =  % 

165. Z 

solute%  =  6. 2% 


=  10.2  + 155  =  165.2g  / 

solvent%  =  xl00% 


(Шт) 


155 


solvent%  =  X  100% 


solvent%  =  % 


165.2 

solvent%  =  93. 8% 
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b)  48.2gsucroseir _ 

Mass  of  solute:  nrii  =48.2g 


m498gof  water. 
i:  mi  =48.2g  ,  Mass  of  solvent:  m^  =  498  g 

'  '  =  48.2  +  498  =  546.2g 


Mass  of  solutlon  =  mi+  m^ 


solute%  =  X 100%' 

(Шт) 

solute%  =  X 100% 

546.2 

solut^%  =  % 

X  546.2 

solute%  =  8.8% 

c)  b.245g  acetlc  acld  in  4.91g  of  water. 

Massof  solute:  mi=0.245g  ,  Massofsolvent:m2  =  4.91g 

Massof  solutlon  ту^т^+т^  =  0.245  +  4.91=  5.155g 


solvent%  =  X  100% 

(Шт) 

sOlvent%  =  X  100% 
546.2 

solvent%  =  % 

solvent%  =  91. 2% 

\ 


solute%  =  X 100%^ 

(mj) 

solute%  =  X  100% 

5.155 

solute%  =  % 

5.155 


solute%  =  4. 75% 

1 


solvent%  =  X 100% 

(Шт) 

solvent%  =  X  100% 

solvent%  =  % 

solvent%  =  95.25V0 


4-14  f  ind  tnass  percentage  of  sugar  which  contains  309  grams  water  and 
45  gram^  sugar.  \ 

Massof  iolute:  mi=45g  ,  Massof  solvent:  m2  =  309g 


Massof  solution 


mj  =  mi+  m2 


=  45  +  309-354g 


solute%  =  X 100% 


(Шт) 


solute%  = 


45 

354 


X  100% 


solute%  =  % 

354 

solute%  =  12. 71% 
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4-15  the  mass  percentage  of  NaCI  in  ocean  water  is  3.5%.  how  many  grams  of 
NaCI  can  be  obtained  from  274  grams  of  ocean  water? 

solute%  =  X  100% 


(Шт) 


3. 5%  = 


mi 

274 


X  100% 


3. 5%  =  % 

3.5  X  274 

100 


xttll  = 


=  9.  59g 


4-16  Flnd  the  volume  of  alcohol  in  milliliters  present  in  the  following  sblution: 
1-  480  ml  of  a  solution  containing  3.7  %  volumetric  percentage  of  the  alcbhol. 


solute%  =  X  100% 


(Vt) 


3.  7%  = 


Vi 


= 


480 
3.7  л:  480 
100 


д:  100% 


Vi  =  17.16  mL 


2-103  linl  of  a  solution  containing  10.2  %  volumetric  percentage  of  the  alcohol. 
soluteVo  ^  X  100%  / 


10. 2%  = 

Vi  = 


(Vt) 

Fi 


103 
10.2  д:  103 


>1Q0% 


100 

Vi  =  10. 5  mL 
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c )  38  mg  solution  consists  of  12  %  solute  by  mass . 

mj  =  38  X 1000  =  3800  g 
solute%  =  X 100% 


(Шт) 


12%  = 


3800 


X  100% 


12%  =  % 


= 


3800 
12x3800 
100 


=  456g 


4-18  Fill  in  the  blanks: 


Substance 

Mass  of 
solute 

Mass  of 
solvent 

Mass  of 
solution 

Percentage  of 
solute 

A 

15.5  g 

238.1  g 

253.6g 

6.11% 

В 

22.8  g 

167.2  g 

190.0  g 

12% 

C 

28.8  g 

183.3  g 

212.1  g 

13.57% 

D 

31.52  g 

174.48 

206 

15.3% 

4-19  Fill  in  the  blanks: 


Substance 

volume  of 
solute 

volume  of 
solvent 

volume  of 

solution 

Percentage  of 
solute 

A 

2.55  М1 

25.0  mL 

27.55  mL 

%9.25 

В 

4.58MI 

115.9  mL 

120.52  mL 

%3.8 

C 

1.38  mL 

25.82  mL 

27.2  mL 

%5.07 

D 

23.7  М1 

384.9  mL 

408.6  mL 

%5.8 

^  Vj  Hjj  (Mt  gijilyiV  Сфў  J  ( ci&ijin  ^i )  ^liyiVi  JLi  ^ 

V)  i^ijh^ 
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Group  rVA 


List  The  elements  of  IVA  group. 


Carbon  (C),  Silicon  (Si),  Germanium  (Ge),  Tin  (sn),  lead  (Pb). 


1 

1Л 


18 

VIIIA 


'н 

2 

ПЛ 

13  14  15  16  17 

ША  IVA  VA  VIA  VIIA 

2 

Не 

3 

Li 

4 

Ве 

5 

в 

6 

c 

N 

8 

0 

9 

Ғ 

10 

Ne 

11 

Na 

12 

Mg 

3  4  5  6  7  8  9  10 

ШВ  IVB  VB  VIB  VUB  -  VIIIB  — ^ 

11  12 

IB  IIB 

13 

Al 

14 

Si 

15 

P 

16 

s 

17 

С1 

18 

Ar 

19 

к 

20 

Са 

‘sc 

“li 

23 

V 

24 

Cr 

"^Mn 

It 

Ғе 

27 

Co 

28 

Ni 

'Cu 

ю 

Zn 

'Са 

'Се 

3? 

As 

ц 

Se 

35 

Br 

Kr 

\ь 

38 

Sr 

39 

Y 

40 

Zr 

41 

Nb 

42 

Мо 

43 

Тс 

44 

Ru 

45 

Rh 

46 

Pd 

47 

Ag 

48 

Cd 

49 

In 

50 

Sn 

51 

Sb 

52 

Те 

53 

I 

54 

Xe 

55 

Cs 

56 

Ва 

57 

La 

Hf 

73 

Та 

74 

w 

75 

Re 

76 

Os 

77 

Ir 

78 

Pt 

79 

Au 

80 

Hg 

81 

Tl 

82 

Pb 

83 

Bi 

84 

Po 

85 

At 

86 

Rn 

87 

Ғг 

88 

Ra 

89 

Ac 

104 

Rf 

105 

Db 

106 

ч 

107 

Bh 

108 

Hs 

109 

Mt 

110 

Uun 

111 

Uuu 

112 

Uub 

6 

C 

Q\  Fill  the  blank 

1-4 

Sl 

|‘i' 

Group  IVA  is  more  various  and  numerous  in  the 

32 

Оё 

characteristics  of  its  members  than  other  groups  in 

50 

Sr 

thp  npriodic  t;)blp 

82 

Ll  Iw  Md  IwMIW  LClMlwa 

РЬ 
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What  are  the  general  characteristics  of  group  IVA 

1.  Carbon  is  nonferrous  (non-  metals) ,  silicon  and  germanium  are  metalloid 
and  tin  and  lead  are  pure  metals. — 

2.  Tin  and  Lead  have  the  physical  characteristics  of  metals  such  as  high 
density  atid  thermal  and  electro  conductivity  together  with  bright  color 
and  high  malleable  and  ductile  prone. 

3.  The  melting  and  boiling  points  of  group  IV  elements  also  decrease  as  we 
go  from  the  top  to  bottom. 

4.  The  elements  of  this  group  tend  to  combine  four  electrons  via  making 
covalent  bonds  to  reach  the  tetra-oxidation  case  (+4). 

5.  Silicon  and  carbon  compounds  are  actually  covalent  compounds  of  tetra ; 

1 

oxidation.  ' 

6.  Germanium,  tin  and  lead  make  ionic  and  covalent  compounds. 

7.  In  the  ionic  compounds,  only  two  electrons  are  lost  to  make  Ge^^  Sn^^  ^nd 
Pb^^ 

8.  The  elements  of  this  group  whether  metalloid  or  non-metals,  havelow 
level  of  activity. 

9.  They  react  with  the  nonmetals  such  as  oxygen  but  they  need  heat  to  do  so. 

The  fourth  group  is  characterized  as  the  most  diverse  group  in  the 
characteristics  of  its  elements,  why? 

Because  Carbon  is  nonferrous,  silicon  and  germanium  are  metalloid  and  tin 

and  lead  are  pure  metals. 
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Why  do  melting  and  boiling  points  of  group  IV  elements  decrease 
we  go  from  the  top  to  bottom? 


Because  of  the  increase  in  atomic  number  of  the  same  group. 


IVA  group  elements  need  to  gain,  lose  or  combine  4  electrons  why? 


Because  :  to  reach  the  stable  electron  configuration. 

JJL 


^\  why  do  elements  of  IVA  group  tend  to  combine  four  electrons  via 


making  covalent  bonds  to  reach  the  tetra-oxidation  case  (+4). 
Due  to  the  difficulty  of  gaining  or  losing  four  electrons. 


^\  when  do  Germanium^  tin  and  lead  mal<e  ionic  compounds? 


in  the  ionic  compounds,  only  two  electrons  are  lost  to  make  Ge^^  Sn^^and  Pb 


.+2 


^IVA  group  elements  react  with  the  nonmetals  such  as  oxygen  but| 
^hey  need  heat  to  do  so,  why? 

ause ,  they  have  low  level  of  activity. 
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Q/  Give  the  following  to  the  Silicon  element:  chemical  symbol, 
atomic  number,  mass  number  and  then  draw,  the  electronic 


configuration. 


chemical  symbol 

Si 

atomic  number  Z 

14 

mass  number  A 

28 

electronic  configuration 

Is^  2s^  2p®  3s^  Зр^ 

Number  of  proton 
Number  of  electron 

z  =  p^  =  e'  =14 

n  =  A-Z 

Number  of  neutron 

n=  28-14 

n  =  14 

Si 


Q\  why  are  most  of  silicon  compounds  covalent  compounds? 

because  silicon  has  four  electrons  in  its  outer  shell. 


Q\  Where  does  the  Silicon  element  occur? 


1.  It  constitutes  more  than  one  quarter  of  the  earth  's  crust ,  approximately 
28% 

2.  It  does  not  occur  as  a  pure  free  element  in  nature. 

3.  It  is  most  widely  distributed  in  rocks  as  silicon  dioxide  (SiO?). 

4.  It  is  in  the  form  of  quartz  and  sand. 
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How  many  forms  of  silicon  elemerr^ 


1.  The  first  form  of  silicon  is  crystallized  of  dark 
brown  color. 


2.  The  second  form  is  non-crystallized  of  dark 
gray  color. 


Figure  5-3 

Types  of  silicon 

A)  crystallized 

B)  non-crystallized 


^\  Which  one  is  more  active  ?  crystallized  form  or  non-crystallized  . 

fhe  crystallized  form  is  less 

forms  have  a  formula  simil: 

a 

ir 

ictive  than ) 

to  diamoni 

the  non-crystallized  or 

_ 

ie.  Both 

ш  compare  between  crystallized  form  and  non-crystallized 

crystallized 

non-crystallized 

How  can  you  prepare  Non-crystallized  silicon  and  The  crystallizej 


silicon  In  Laboratory? 

Non-crystalHzed  silicon  can  be  produced  by  heating  potassium  elernent  in  silicon 
tetra  fluoride  (SiF4)  according  to  the  following  equation: 


SiF. 


4К 


Si  +4KF 


The  crystallized  silicon  can  be  obtained  by  melting  silicon  in  aluminum  then 
cooling  the  solution,  and  silicon  crystals  can  be  separated  from  the  solution. 
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How  can  you  prepare  Silicon  industrially? 


Silicon  (Si)  can  be  prepared  industrially  by  reducing  silica  (SiO)  using  high 
temperature  and  carbon  or  magnesjijrn^s  a  reducing  element,  as  in  the 
following  equation:  ^ 


ЙО2  +  2C 


2CO+  Si 


what  are  the  physical  properties  of  Silicon?  \ 

1.  Silicon  is  a  metalloid. 

Z.  It  is  a  very  rigid  element,  with  a  high  melting  point  of  approximately  \ 

!  \ 

(1410  “C). 

i 

i  3.  It  has  a  gray  color  and  a  metallic  luster. 

4.  It  is  also  a  semi  conductor. ^ 

I 

^Silicon  is  used  in  manufacturing  of  electrical  devices  and  y 

\  / 

^pplications  and  also  in  computer  industry ,  why? 


^\  Silicon  is  used  in  manufacturing  solar  cells,  why? 

beckuse  It  is  a  semiconductor. 


^\  Fill  in  the  blanks: 

1.  Silicon  does  not  react  with  most^icids. 

2.  Silicon  is  very  reactive  with  chlorine. 

3.  Silicon  is  not  prone  to  react  at  room  temperatures.  It  reacts  at  (950°C). 

4.  Silicon  and  its  natural  compounds  (silica  and  silicae)  are  not  poisonous. 
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Complete  these  reaction^ 


Silicon  +  aqueous  solution  of  sodlum  hydroxlde  ^ 
Si  +  2NaOH  +  H2O  NazSiO^  +  ZH^ 
SMicon  +  with  chlorine  ^ 


what  are  the  usages  of  silicon^ 

1.  It  is  i^d  in  manufacturing  of  electrical  devices  and  applicatiorts^and  also 
ii>^mputer  industry. 

2.  /it  is  used  in  manufacturing  solar  cells. 

Electronics  industry,  electrical  appliances  and  in 


manufacturing  solar  cells. 

I  4.  Metal  bars  used  in  different  industries. 

I 

j  5.  Glass,  cement  and  ceramics  industries. 

6.  Organic  silicon  materials  which  are  very 

important  commercially  in  the  production  of  oils  and  plastics. 


Figure  5-4 

Use  of  silicon  in  integrated 
circuit  industr>' 


QVWhat  are  the  most  important  of  solar  cells?  H.W 


^\  What  are  the  most  important  of  silicon  compounds? 

a-  Silicon  cdmpounds  with  hydrogen  silicon  hydrates. 

(Silane)  These  cottipQunds  consist  of  silicon  and  hydipg^n.  SiH4  is  an 
example  of  such  compounds.^^ 
b-  Silicon  compounds  with  oxygen  .  such  as 
*  silicon  dioxide  (SIO2)  **  silicates  (-SIO3) 

c-  Silicones 
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^How  can  you  prepare  silicon  hydride? 

It  is  prepared  by  the  reaction  of  magnesium  silicide  Mg^Si  with  the  acids  such 
as  hydrochloride  as  in  the  following  equation: 

Mg2Si  +  4HC1  ^  Т 

_ _  "'x _ 

Q/  Prove  by  formula  that  silicon  hydrides  are  very  effective  compounds. 

Hydrates  are  so  active  compounds.  For  example  silicon  (IV)  hydride  burns 
spontaneously  in  atmosphere  and  forms  silicon  dioxide  and  water  aS^in  the 
following  reaction:  \ 

SiH4  +  202  - ►  Si02  +  2H20  \ 

_ _ _ _  \ 

Q\  Define:  silica  or  silicon  di  oxide  ^ 

Silica:  They  are  highly  solid  substances  and  are  used  in  cutting  glass 

f 

and  scratching  steel.  With  chemical  formula  SiO^.  / 

/ 

/ 

Q\  Fill  in  the  blanks:  / 

1.  Silicon  dioxide  occurs  in  nature  as  pure  silica  such  as  quartz  and  fltnts. 

/ 

2.  They  are  highly  solid  substances  and  are  used  in  cutting  glass^nd 
scratching  steel. 

3.  The  other  form  of  silicon  dioxide  (Silica)  (SiO^)  is  the  impure  silica  such  as 
sand  and  clay. 

4.  impure  silica  contains  different  quantities  of  impurities  which  give  it  a 

wide  range  of  different  colors. 
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Where  does  the  Silicon  dioxide  occur? 

1.  Silicon  dioxide  occurs  in  nature  as  pure  silica  such  as  quartz  and  flints. 

2.  The  other  form  of  silicon  dioxide  (Silica)  (SiO^)  is  the  impure  silica  such  as 
sand  and  clay. 


Silica  (S1O2)  are  used  in  cutting  glass  and  scratching  steel,  why? 

because  They  are  highly  solid  substances. 


^\  Silica  has  wide  range  of  different  colors,  why? 

because  It  contains  different  quantities  of  impurities. 


^  what  are  the  most  important  properties  of  silica  ? 

a)  It  is  not  reactive  when  reacts  with  chlorine,  bromine,  hydrogen  most  of 
the  acids. 

b)  It  reacts  with  hydrofluoric  acid  and  bases. 

c)  It  reacts  with  oxides  or  metal  carbonates  by  high  heating.  The  resultant 
compounds  are  known  as  (silicates) 

d)  Silica  gel  is  mainly  used  as  a  drier  due  to  its  large  surface  and  great  ability 
to  absorb  water. 


SiOi  +  М 

Si02  + 

Si02  + 

- ►  +CO2 

^\  Silica  gel  is  mainly  used  as  a  drier,  why  ? 


Figure  5-7  Silica  gel 
as  a  desiccant  factor 


Due  to  its  large  surface  and  great  ability  to  absorb  water. 
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Define  Silica  gel: 

Silica  gel:  is  mainly  used  as  a  drier  due  to  its  large  surface  and  great  ability 
to  absorb  water. 

Where  does  the  Silicate  occur? 

Silicate  occurs  so  widely  in  nature  sach  as  sodium  silicate  (N^iSiOs). 

\ 

^\  define  water  glass  or  liquid  glass. 

watef  glass  or  liquid  glass:  It  is  solution  of  sodium  silicate  and  its  concentrated 

aqueous  solution  \ 

Q\  Fill  in  the  blanks: 

1-  Among  types  of  silicates,  sodium  silicate  is  the  most  widely  used. 

2-  It  is  soluble  in  water  and  its  concentrated  aqueous  solution  is  called 

"water  glass"  or  "liquid  glass".  / 

^\  what  are  usages  of  water  glass  or  "liquid  glass"? 

1-  It  is  commonly  used  in  various  industrial  fields  such  as  providing  passive 

fire  protection  for  textiles  and  papers.  / 

y'' 

2-  It  is  also  used  as  a  cheap  adhesive 

3-  Cement  can  be  strengthened  by  mixing  it  with  sodium  silicate  in  order  to 
be  used  in  buildings. 
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Define  silicones  ^  Silicon  oils 


Silicones  :|  These  compounds  are  organic  compounds  of  silicon.  They  aren't 
poisonous  and  are  very  stable  along  a  very  wide  range  of 
temperature  variation. 


Silicon  olls:  are  the  most  important  of  these  compounds. 


What  are  usages  of  the  fol^wing:1 

^icon  oil ,  Silicone  rubber  and  Silicone  resin  ? 

^\  Copmare  between  Silicon  oils ,  Silicone  rubber  and  Silicone  resirj 

1-  Silicon  oils  make  the  surfaces  anti  moisture  and  are  used  to  cover  the 

roofs  of  buildings.  | 

2-  Silicone  rubber 

a-  maintains  flexibility  at  a  wide  range  of  temperature  variation. 
b-  It  is  used  in  manufacturing  of  molds  and  as  a  sealing  substance  in  bdths 
and  kitchens. 

3-  Silicone  resin  is  used  in  electrical  insulation  and  in  making  construction 
materials  water  proof  ,too. 
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INTRODUCTION  ТО 
ORGANIC  CHEMISTRY 

Q\  Define  the  Organic  chemistry: 

Organic  chemistry:  is  опе  of  the  branches  of  chemistry.  It  study  the  structure, 

properties  and  interactions  of  compounds  and  organic 
matter,  i.e,  substances  containing  the  carbon  eiement. 

Q\why  are  the  Carbon  and  some  of  its  important  compounds  in 
our  life 

Due  to:  it  principal  element  In  the  molecules  of  living  organisms 
and  their  nutrition. 

It  also  contributes  in  several  aspects  of  our  daily  iive  (drugs, 
fra^nces  and  paints  and  in  what  is  known  now  as  Organic 
Chemistry. 

Q\  Why  are  Organic  compounds  important  in  our  lives? 

because: 

l'AII  forms  of  basic  food  materials  for  human  and  animals,  which  are: 

proteins,  carbohydrates,  oils  and  animal  and  veg^ble  fat. 

2-  Many  natural  and  synthetic  products  like 


cotton,  wool,  natural  and  synthetic  silk,  paper  and  plastics. 

3-  Fuel  like  petroleum,  natural  gas  and  wood. 

4-  Medical  drugs  as  well  as  vitamins,  hormones  and  enzymes. 
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Q\  How  can  you  prove  presence  of  carbon  in  organic  compounds 
experimentaliy? 

The  following  experiments  can  be  ttsed; 

1.  When  lighting  a  candle  or  a  piece  of  paper  ог  (any  organic  material) 
carbon  dioxide,  CO2  is  released  which  can  be  found  by  adding  calcium 
hydroxide  solution,  CalOH)^  which  makes  it  turbid,  whereby  calcium 
carbonates  are  formed,  СаСОз 

2.  When  sugar,  an  organic  substance,  is  burnted 
in  a  test  tube,  a  black  substance  is  formed 
which  is  carbon.  This  indicates  that  carbon  is 
found  in  sugar  as  a  component 


Buming  of  sugar 

Q\  what  are  the  general  features  of  organic  compounds 

(distinctive  features)? 

1.  All  organic  compounds  contain  carbon  in  their  compositions  and 
are  subject  to  decomposition  or  combustion  by  heating, 
particularly  if  heated  to  high  temperature. 

2.  Atoms  in  the  organic  compounds  are  bonded  by  covalent  bonds, 
making  them  react  slowly. 

3.  Many  organic  compounds  do  not  dissolve  in  water  but  soiuble  in 
some  organic  liquids  such  as  alcohol,  ether,  acetone  and  carbon 
tetrachloride. 
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Q  \  why  do  Atoms  in  the  organic  compounds  react  slowly? 

because  the  atoms  in  the  organic  compounds  are  bonded  by  covaient  bonds. 

Q  \  why  do  not  Many  organic  compounds  dissolve  in  water  but  solubte 
in  some  organic  liquids  such  as  alcohol,  ether,  acetone  and  carbon 
tetrachloride.  H.W 


Q\  Fuli  the  biank. 

1.  carbon  has  an  atomic  number  of  6. 

2.  the  outer  shell  (valence  shell)  of  carbon  atom  contains  four  electrons. 

3.  each  valence  bond  nceds  two  electrons  (one  from  each  atom),  carbon 
atoms  bind  in  the  foliowing  way  by  four  single  bonds  with  hydrogen  in  a 
methane  molecule  (СНд). 

4.  Ethyiene  has  double  bond  and  4  single  bonds  Carbon  atoms. 

5.  Acetvlene  has  One  triple  bond  and  two  slngle  bonds. 

6.  The  chemical  of  methane  molecule  Is  СНд , 

7.  The  chemical  of  Ethvlene  molecule  СтНд 

8.  The  chemical  of  Acetvlene  С^Н^ 
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Q\  There  are  thousands  of  organic  compounds  in  nature  and  can  also 
be  synthesized  as  well.  Why? 

carbon  atoms'  ability  to  bond  with  each  other  to  form  open  or  closed  chains 
(rings}.  These  chains  include  single,  double  or  triple  bonds  between  carbon 
atoms  or  other  atoms. 

Q\  define  the  following: 

Hydrocarbons:  is  compound  containing  carbon  and  hydrogen  only. 
either  saturated  or  unsaturated. 
such  as  Methane  CH4,  Ethylene  C2H4,  Acetylene  C2H2 

Alkanes:  one  types  of  saturated  hydrocarbon  compounds  organic  compounds 
contain  single  valence  bonds.  such  as  Methane  CH4 

Alkenes:  one  types  of  unsaturated  hydrocarbon  compounds  organic  compounds 
contains  double  bonds  between  carbon  atoms. 
such  as  ethylene  moiecuie  {C2H4) 

Alkynes:  one  types  of  unsaturated  hydrocarbon  compounds  organic  compounds 
contains  triple  bond  between  two  carbon  atoms. 
such  as  Acetyiene  molecule  (C^H^) 
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Methane 

L _ d 


Methane:  Its  molecular  formula  is  CH4  whereby  a  carbon 

atom  is  bonded  with  4  Hydrogen  atoms  in  a  single  bond. 


Q\  where  does  methane  exist  in  nature? 

It  is  found  in  large  amounts  a$  natural  gas  which  accompanies  crude 
petroleum. 

2-  It  is  cmitted  from  cracks  of  coal  mines. 

3-  It  is  also  formed  when  organic  materials  are  decomposed  in  stagnant 
waters  of  ponds  and  swamps. 


Q\  Prepare  the  Methane  Gas  in  Laboratory. 


Methane  is  prepared  by  using  the  apparatus  below. 

‘^‘Sodium  acetate  i$  heated  at  high  temperature  atong  wlth  sodium  hydroxide 
ог  calcium  hydroxide  (becausc  the  mixturc  will  have  little  effcct  ол  glass 
and  ensurcs  highcr  melting  point  for  sodium  hydroxide)  in  a  bcaker. 

*Thc  resulting  gas  is  collected  by  removing  thc  water  further  down. 
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Q\  Sodium  acetate  is  heated  at  high  temperature  along  with  sodium 
hydroxide  ог  calcium  hydroxide.  why? 

because  the  mixture  will  have  little  effect  on  glass  and  ensures  higher 
melting  point  for  sodium  hydroxide 

Q\  what  are  the  Physical  Properties  of  Methane  gas? 

1.  Colorless. 

2.  Highly  insoluble  in  water. 

3.  Flammable,  smokeless  flame,  releasing  carbon  dioxide  CO2 
and  water  vapor  and  energy,  as  in  the  following  equation: 


CH4  +  2O2  CO2  +  2H2O  +  Energy 


Q\  Define  Ethylene 

Ethylene:  It  is  one  kind  of  unsaturated  hydrocarbons  which  are  called  "Alkenes". 


It  has  the  molecular  formula  of  C2H4  in  which  two  carbon  atoms 
combine  with  each  other  through  double  bond. 
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Q\  Prepare  the  ethylene  gas  in  iaboratory  and  draw  the  apparatus. 
Ethylene  can  be  produced  by  heating  ethyl  atcohol  C^HsOH,  with  sufficient 
anrount  of  concentrated  sulfuric  acid  up  to  170  °C  as  in  the  figure  below. 


Funnel 


Elhylene  gas 

Water 
Basin  — ► 


Sunip  case 


• - Iroii  rod 

1 

i 

Ethyl  alcohol  + 

—  Concemrated 

.j  sulliiric  acid 

UjSj 

сдон 

Ethyl  alcohol 


Concentrated  H,SO^ 


I70“C 


СДТ  +  Н^о 

Elhylene  Water 


Q\  Why  are  you  adding  sulfuric  acid  when  we  are  preparing  ethylene? 

The  sulfuric  acid  removes  water  molecule  from  the  of  alcohol. 


Q\  What  are  the  physical  properties  of  ethylene  gas? 

1.  It  is  colorless  and  insoluble  in  water. 

2.  It  burns  with  a  smoky  flame  producing  carbon  dioxide  and  water. 

C2H4  +  ЗО2  н?  2C02  +  2H2O 

3.  It  reacts  with  the  red  bromine  water  and  removes  its  color. 
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Q\  How  can  you  distinguish  between  ethylene  and  gaseous  methane. 

Ethylene  reacts  with  the  red  (Вг)  water  and  removes  its  color. 

Methane  doesn4  react  with  the  red  (Br)  water  and  color  doesn't  disappear. 
Ethylene  +  red  bromine  water  red  coior  disappears 
Methane  +  red  bromine  water  red  color  doesn't  disappear 

Ethylene  gas  is  used  to  ripen 
tomato 


Q\  deifne  Acetylene 

Acetylene:  It  is  a  hydrocarbonic  compound  with  the  molecular  formula  of 

(CzHz)  in  which  the  two  carbon  atoms  combine  with  each  other  in 
triple  covalent  bonds.  It  is  an  example  of  the  unsaturated 
hydrocarbons  called  "Alkyncs". 
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Q\  Prepare  the  Acetylene  gas  in  laboratory  and  draw  the  apparatus. 
Ву  putting  calcium  carbide  in  an  erlenmeyer  flask.  Water  is  added  very 
slowly  and  gradualiy  using  a  tube.  The  reaction  which  happens  immediately 
produces  the  gaseous  acetyiene  which  can  be  collected  from  the  bottle  by 
removing  water  downward. 


Q\  What  are  the  properties  of  Acetylene? 

1.  it  is  a  colorless  gas  with  a  bad  smell.  {(It  smells  like  garlic)}. 

2.  It  is  insoiubie  in  water. 

3.  Combustion  of  acetylene  forms  a  smoky  ftame. 

4.  It  burns  wlth  oxygen  gas  in  making  a  faded  blue  flame  and  high  temperature: 


2C2H2  +  5O2  ->  4CO2  +  2H2O  +  Energy 
5.  It  reacts  with  the  red  bromine  water  and  removes  its  color. 
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Q\  How  can  you  distinguish  between  acetylene  and  gaseous  methane. 

Ethylene  reacts  with  the  red  (Br)  water  and  removes  Its  color. 

Methane  doesn^  react  with  the  red  {8г)  water  and  color  doesn't  disappear. 
^  Acetylene  red  bromine  water  ^  red  color  dlsappears. 
'^jMethane  +  red  bromine  water  ^  red  color  doesn't  disappear. 


Q\  what  are  the  usages  of  Acetylene? 

1-  The  mixture  of  the  Acetylene  gas  and  oxygen  is  used  to  produce  the 
oxyacetylene  for  cutting  or  welding  metals. 

8-  It  is  used  as  a  raw  material  in  the  production  of  rubber,plastics  and 
acetic  acid.  > - 

Q\  Define  oxyacetyiene  ^ 

\ _ 

Oxyacetylene  : . . . . . . . . . 


Q\  Define  ;  Alcohoi  ,  Ethanol  (Ethyl  Alcohol) 

Alcohol :  It  is  an  Arabic  word  from  which  the  Latin  word  "Alcohol'is  derived. 
It  was  known  long  time  before  and  was  produced  then  by 
fermenting  molasses,  dates  or  grapes  in  isolated  air  from  air 

Ethanol  (Ethyl  Alcohol) :  it  i$  one  types  of  alcohol ,  It  has  chemical  formula 

CjHsOH. 
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Q\  How  can  you  prepare  Ethyl  alcohol  Ву  the  effect  of  zymase  enzyme 
(normal  method)(  old  method)? 

1-  fermenting  moiasses,  dates  or  grapes  in  isolated  air  from  air 

2-  sugar  is  converted  into  simpler  sugar  Ву  the  effect  of  zymase  enzyme 

3-  simpler  sugar  is  converted  into  carbon  dioxide  and  ethanoi  by  virtue  of 
enzyme. 

4>  Aicohol  is  then  separated  from  its  aqueous  solution  by  the  process  of 
distillation. 


Simple  sugar 


zymase  ertzyme 


^  Ethyl  alcohol  Carbon  dioxide 


Q\  How  can  you  prepare  ethanol  or  ethyl  alcohol  industrially? 

by  oil  products  through  the  reaction  of  gaseous  ethylene  C2H4  with  water 
with  the  existence  of  concentrated  sulfuric  acid  and  other  factors  such  as 
heat  and  pressure. 


Concentrated  H,SO. 

+  нр 

- C2H5OH 

Ethylene  Water 

EthanoL  or  ethyl  alcohol 

Q\  what  are  the  properties  of  Ethanol  (Ethyl  Alcohol)? 

1.  It  is  a  liquid  with  a  boiling  point  lower  than  the  boiling  point  of  water. 
Its  freezing  point  is  very  low. 

2.  It  is  a  volatile  liquid  with  a  very  distinguishing  smell. 

3.  It  is  an  active  solvent  to  many  organic  substances. 

4.  Complete  combustion  of  ethanol  produces  a  faded  blue  flame  and 
forms  carbon  dioxide  CO2  and  water  vapor. 
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Q\  What  are  Uses  of  Ethanol  (Ethyl  Alcohol)? 

1.  As  a  raw  material  in  many  industries  especially  cosmetics,  commercial 
rubber,  ink,  many  types  of  paints  and  perfumes. 

2.  It  is  used  in  the  production  of  alcoholic  beverages  and  drugs. 

3.  it  is  used  as  a  motor  fuel  through  mixing  it  with  other  oil  products. 

4.  it  is  poisonous  but  it  i$  used  as  a  steriiizer  by  mixing  it  with  some  iodine. 

5.  Ethyl  alcohoi  is  very  cheap  for  industrial  purposes. 

Q\  Define  denaturated  alcohol  (methylated  spirito) 
denaturated  alcohol:  It  i$  undrinkableas  some 
poisonous  substances  like  methyl  alcohol  are  added  to 
it  and  by  then  known  as  denaturated  alcohoi 
(methylated  spirito). 

Q\some  substances  (methyl  alcohol)  are  added  to  ethyl  alcohol,  why? 

To  make  its  color  different  from  pure  ethyi  alcohol. 

Q\  what  are  the  effects  of  Ethyl  Alcohol  on  Human  Beings? 

1.  Drink  alcohol  disturbs  the  consistency  between  the  muscular  and  nervous 
systems. 

2.  Change  in  mood,  recognition  and  feelings  are  noted. 

3.  Slow  down  the  functions  of  nerve  cells  in  the  nervous  system. 

4.  Addicted  people  go  to  hospitals  and  heaith  institution 

5.  Sause  sociai  consequences. 

6.  People  addicted  to  alcohol  behave  strangely  and  sometimes  dangerously. 
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Q\  Some  governments  impose  high  taxes,  why? 

То  reduce  aicohol  consumption  and  to  eliminate  its  social,  health 
and  economic  damages. 


Acetic  Acid  CH3COOH 


Q\  How  can  you  prepare  Acetic  Acid  (CH3COOH)  industrially? 
Acetic  acid  is  produced  industrially  by  the  reaction  of 


acetylene  with  water  using  sutfuric  acid  and  other 
facilitating  factors.  A  chain  reaction  occurs  and  finally 
produces  acetic  acid. 


CH3COOH 

НзС-с: 


\ 


он 


AceticAcid 


Q\  what  are  the  Properties  of  Acetic  Acid? 

1- lt  is  a  liquid  at  room  temperature. 

2- lt  is  a  volatile  compound. 

3- lt  reacts  with  sodium  hydroxide  to  form  water  soluble  sodium  acetate. 
5-  It  can  te  mixed  with  water  at  any  rate. 


Benzene  (СвНб) 


Q\  How  do  you  extract  Benzene  (СеНе)  ? 

Benzene  can  be  extracted  from  coal  tar  which  is  one 
of  the  petrol  products  and  is  fugitive  (vapor 
quickly). 
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Q\  define  Benzene 

Benzene:  is  a  hydrocarbonic  compound  consisting  of  carbon  and  hydrogen 
and  is  the  simplest  compound  in  the  group  of  hydrocarbons  which  are  called 
"Aromatic  Hydrocarbons"  .  it  has  chemical  formula  (СбНв) 

Q\  Benzene  is  ciassified  into  aromatic  hvdrocarbons,  why? 
because  of  their  distinctive  smells 

Q\  What  are  the  important  properties  of  benzene? 

1.  Benzene  vapors  very  quickly  and  boils  at  (ЗСС). 

2.  It  !$  not  soluble  in  water 

3.  Its  complete  combustion  results  in  a  very  smoky  fiame  because  of  the  high 
percentage  of  carbon. 

Q\  What  are  the  usages  of  Benzene  ? 

1.  It  is  used  as  an  important  industrial  solvent  to  paints  and  many  important 
industrial  products. 

2.  It  is  also  used  in  the  production  of  insecticides,  nylon,  modern 
detergents. 
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6.1  How  can  methane  gas  be  produced  in  laboratory  draw  shape  of 
equipments  and  write  the  reactions? 


g  4  utjSk 


6.2  Give  example  about  foilowing  terms:  Give  example  about 


Н 

Н-С-Н 

Н  I  Н 
I  I  I 

н-с-с-с-н 

I  I  I 

н  н  н 

Organic  compoiind 
{branched  cliain) 
Isobutane 


н  н  н  н 

I  I  I  I 

Н-С-С“С“С-Н 

•  '  I  л 

Н  Н  Н  Н 

Organic  compound 
(iinbrauchcd  chain) 
Butane 


_ сн. 


нс< 


)сн 


нг 


Branched  chain 


unbranched  chain 


Cyclic  organic  compoimd 
in  hexagonal  shape 
(Cyclohexane) 

CYCIicchain 


6.3  choose  the  most  appropirate  of  the  brackets  that  complete  the 
following  expressions: 

a.  All  organic  compounds  contain  one  of  following  elements  in  their 
composition  (hydrogn ,  oxygen ,  nitrogen ,  sulfur ,  carbon) 

b.  The  bond  between  two  carbon  atoms  in  the  saturated  hydrocarbons  is  a 

a)  Single  b)  double  c)  tripie 

c.  The  gas  that  is  found  in  large  amounts  in  natural  gas  is . 

Methane.  Ethylene.  Acetylene 
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d.  In  acetylene;  two  carbon  atoms  are  bound  each  other  by . . . 

a)  Single  covalent  bond  b)  Two  covalent  bonds  c)  Three  covalent  bonds 

6.4  How  can  be  produced  acetylene  gas  in  laboratory,  draw  shape  of 
equipment  and  write  the  reactions? 


X2 


6.5  What  are  the  general  features  of  the  organic  compound? 


3  ^  Jl  jM))l  ulji^ 


6.6  Write  balance  equations  of  the  following. 

1)  Heating  of  Sodium  acetate  and  sodium  hydroxide 


CH^COONa  +  NaOH 


■^CHJ  +  На^СОз 
Methane  Sodium  carbonate 


Sodium  acetate  Sodium  hydro^cide 

2)  Burning  of  Methane,  ethylene,  acetylene  gases  in  air 

CH4  +  2O2  COz  +  2H2O  +  Energy 

C2H4  +  ЗО2  ^  2CO2  +  2H2O 

2C2H2  +  5O2  4CO2  +  2H2O  +  Energy 

3)  Rcaction  of  water  with  calcium  carbidc. 

СаСг  +  2H2O  ■>  C2H2  +  Са{ОН)2 

6.7  Explain  the  effect  of  normal  aicohol  on  the  humans  body 
after  drinking  it? 


15  JIjmJI  uIji^ 
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6.8  What  is  passive  alcohol  Sperto. 

denaturated  alcohol:  It  is  undrinkable  as  some  poisonous  substances  like 
methyl  alcohol  are  added  to  it  and  by  then  known  as  denaturated  alcohol 
(methylated  spirito). 


6.9  1.  Compare  the  methane,  ethane  and  acetylene  gases  about. 


Compare 

Methane 

Ethane 

Acetylene 

Color  &  odor 

colorless 

colorless 

colorless 

Solubiiity  in  water 

Highly  insoiuble 

insolubie 

insoluble 

Burning  in  air  in 

normal  form 

Reaction  with  red 

doesn't  react  with 

react  with  the 

react  with  the 

bromine  solution 

the  red  bromine 

red  bromine 

red  bromine 

2.  What  is  used  with  acetylene  gas  to  produce  strong  flame? 

Oxygen  gas  with  acetylene  gas  to  produce  strong  flame 

6.10  What  is  the  importance  of  benzene? 

1.  It  is  used  as  an  important  industrial  solvent  to  paints  and  many  important 
industrial  products. 

2.  it  i$  also  used  in  the  production  of  insecticides,  nylon,  modern 
detergents. 
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6.11  What  is  the  methane  gas  that  is  reflected  in  each  of  the  following 

observations 

a.  The  gas  is  collected  when  it  is  prepared  by  pushing  the  water  down. 
Methane  doesn't  soluble  in  water 

b.  Gas  does  not  react  with  bromine. 

Methane  saturated  hydrocarbon  compounds  organic  compounds 

c.  The  gas  burns  with  a  smokeless  fiame. 

Methane  saturated  hydrocarbon  compounds  organic  compounds 


6.12  Both  acetylene  and  gasoline  аге  ignited  with  an  smoke  flame, 
what  do  you  deduce  from  this  observation. 

Acetylene  unsaturated  hydrocarbon  compounds  organic  compounds 


UjUfl  d jliil 

youtube 
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Q\  What  are  the  elements  of  group  VA  : 

VA  (group  five)  consists  of  Nitrogen  (N),  Phosphorus  (P),  Arsenic  (As),  Antimony 

(Sb)  and  Bismuth  (Bi). 

Q\  Why  are  nitrogen  and  phosphorus  in  the  same  group? 

Because  they  have  five  electrons  in  their  outer  shells. 

Q\  What  are  the  characteristics  of  group  VA? 

1.  (Nitrogen  and  phosphorus)  are  nonmetals,  Arsenic  and  antimony  are 
metalloid,  (bismuth)  is  metal. 

2.  Nitrogen  is  gaseous,  the  rest  of  the  elements  are  solids  in  normal  conditions. 

3.  Phosphorus  and  nitrogen  have  the  propensity  to  form  covalent  compounds, 
bismuth  and  arsenic  form  ionized  compounds. 

4.  The  acidic  and  basic  properties  of  the  elements  oxides  also  vary  from  being 
acidic  (phosphorus)  to  basic  (bismuth). 

Q\  Complete: 

•  Elements  of  VA  group  form  less  than  0.2  %  of  the  Earth's  crust. 
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Q/  Give  the  following  to  the  Nitrogen  element:  chemical  symbol, 
atomic  number,  mass  number  and  then  draw  the  electronic 


configuration. 


chemical  symbol 

N 

atomic  number  Z 

7 

mass  number  A 

14 

electronic  configuration 

Is^  2s^  2p^ 

Number  of  proton 
Number  of  electron 

z  =  p^  =  e  =7 

n  =  A-Z 

Number  of  neutron 

n=  14  -  7 

n  =  7 

Q\  Where  does  the  Nitrogen  element  occur? 

1.  Nitrogen  constitutes  78  %  of  the  Earth's  atmosphere. 

2.  It  is  found  in  some  compounds  (such  as  fertilizers  and  food  ) 

Q\  Define  Azote  or  the  Lifeless 

Azoite:  it  is  nitrogen  gas,  which  means  in  Latin  "the  Lifeless"  because  it  is  mostly 
an  inert  gas  in  standard  conditions. 

Q\  What  are  the  usage  of  nitrogen  gas? 

Nitrogen  compounds  are  very  important  in  food,  fertilizers  and  explosive 

industries. 
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Q\  Explain  the  Preparation  of  Nitrogen  in  Laboratory. 

A  mixture  of  ammonium  chloride 

(NH4CI)  and  Sodium  Nitrite  NaNO^  is 


put  to  a  heating  source  with  some 
water  to  prevent  any  possibility  of 
explosion  occurrence. 


NH  С1  +  NaNO,  NaCl  +  NH  NO, 

4  2  Ш  4  2 


NHNO, 

4  2 


H3O 


^  2H,Ot  +  N+ 


Q\  Explain  the  Industrial  Preparation  of  nitrogen  gas. 

we  can  be  produce  nitrogen  industrially  by  the  following  steps  : 

1.  The  fractional  distillation  of  liquid  air,  which  must  have  no  carbon  dioxide 


(C02). 

2.  Nitrogen  distills  first  leaving  oxygen  behind  because  the  boiling  point  of 
nitrogen  (-198°C)  is  lower  than  the  boiling  point  of  oxygen  (-183°C). 

3.  Remove  the  remaining  oxygen  by  passing  the  gas  through  heated  copper 
fillings,  which  react  with  oxygen  to  form  (CuO). 
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Q\  Complete: 

1.  Large  quantities  of  gaseous  nitrogen  can  be  industrially  produced  by  the 
fractional  distillation. 

2.  boiling  point  of  nitrogen  (-198°C)  is  lower  than  the  boiling  point  of  oxygen 


(-183°C). 

3.  In  industrial  process  of  nitrogen,  remove  the  remaining  oxygen  by  passing  the 
gas  through  heated  copper  fillings,  which  react  wlth  oxygen  to  form  (CuO). 

Q\  What  are  the  physical  Properties  of  Nitrogen  gas? 

1.  Colorless. 

2.  Odorless. 

3.  Tasteless. 

4.  It  has  the  form  of  diatomic  molecule  (N2)  at  room  temperature. 

5.  It  is  less  soluble  in  water. 

6.  Almost  inactive  in  normal  conditions. 

Q\  What  are  the  Chemical  Properties  of  nitrogen? 

1-  Heating  nitrogen  leads  to  direct  interaction  between  nitrogen  and  magnesium, 

lithium  and  calcium. 


Do  you  know 

There  is  other  diatomie 
molecule  like  ,  Cl^ 
and  O2 


2- 


3- 


When  mixed  with  oxygen  and  the  mixture  is  put  under  a  spark,  nitrogen 
produces  nitrogen  oxides  (N0  and  NO2). 

Heating  nitrogen  with  gaseous  hydrogen  under  high  pressure  and  with  an 


( _ bjjLLo 


appropriate  catalyst  produces  ammonia  (Haber  -  BOSCH  process),  according  to 
the  following  equation: 


N2  +  ЗН2 


A  high  pressure 
Catalyst 


2NH. 
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Q\  Define  Catalyst 

Catalvst :  A  substance  that  changes  the  speed  or  yield  of  a  chemical  reaction 
without  being  consumed  or  chemically  changed  by  the  chemical  reaction. 


Q\  What  are  the  Usags  of  Nitrogen? 

1.  It  is  used  to  produce  ammonia  industrially. 

2.  It  is  the  most  important  use  of  nitrogen  due  to  the  vital  importance  of  this 
substance  in  the  production  of  fertilizers  and  in  the  production  of  nitric 
acid  (Ostwald  process). 

3.  It  is  used  in  cooling  and  freezing  food  products  by  putting  the  products 
into  the  liquid  nitrogen  gas. 

4.  The  liquid  nitrogen  is  used  in  the  petroleum  industries.  It  is  used  to  cause 
an  increase  in  the  pressure  in  the  petrol  producing  wells  to  push  the 
petrol  up  the  wells. 

5-  It  is  used  as  an  ii^rt  a^nt  in  containers  and  tanks  of  flammable  materials. 

Q\  Produce  ammonia  industrially,  it  is  the  most  important  use  of 
nitrogen,  why? 

Due  to  the  vital  importance  of  this  substance  in  the  production  of  fertilizers  and 
in  the  production  of  nitric  acid  (Ostwald  process). 

Q\The  liquid  nitrogen  is  used  in  the  petroleum  industries,  why? 

It  causes  an  increase  in  the  pressure  in  the  petrol  producing  wells  to  push  the 

petrol  up  the  wells. 
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Q\  What  are  the  number  of  electrons  in  outer  shell  of  Nitrogen  atom  ? 

It  has  five  electrons  in  its  outer  shell. 

Q\  What  are  the  number  of  covalent  bonds  in  the  Ammonia  molecule 

and  the  Nitrogen  molecule?  ^ 

1.  Single  bond  in  the  molecule  of  ammonia  (NH3)  ^ 

2.  Triple  bond  in  the  molecule  of  nitrogen  {N2).  N 

Q\  What  are  The  most  important  compounds  of  nitrogen? 

1-  Ammonia  NH3  2-  nitric  acid  HNO3 

Q\  Define  Ammonia 

Ammonia:  It  is  one  of  the  important  compounds  of  nitrogen  and  hydrogen. 
it  has  chemical  formula  NH3. 


(JlaJ 


Q\  Where  does  the  ammonia  occur? 

1.  It  occurs  in  nature  because  of  the  process  of  decay  of  animals  and  plants  upon 

death. 

2.  Ammonia  occurs  in  soil  in  the  form  of  ammonium  salts. 


=  j5>eJI 


4j<aSj  dSjjszJLI  UJS^ 

“.jj>JI  ilj  сОэ  UiS^ 
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Q\  How  can  you  Prepare  Ammonia  in  Laboratory? 

Gaseous  ammonia  can  be  produced  in  the  laboratory  by  heating  the  salt  of 

ammonium  chloride  with  calcium  hydroxide,  as  in  the  following  equation: 


2NH4CI  +  Са(ОН)2  — ^  *  СаСЬ  +  SHjO  +  2MH3 


Q\  Why  does  ammonia  collected  by  downward  removal  of  air? 

Because  the  gas  ammonia  is  lighter  than  air. 

Q\  Why  does  ammonia  pass  onto  pole  of  calcium  oxide? 

То  remove  any  moisture  with  the  gas. 
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Q\  Explain  the  Industrial  Preparation  of  Ammonia. 

Quantities  of  ammonia  can  be  produced  industrially  by  Haber-BOSCH  by  the 

direct  combination  of  nitrogen  and  hydrogen  as  in  the  equation  and  figure  below: 


Nj  +  ЗН^ 


A  high  pressure 
Catalyst 


2NH3 


Hcating 

coil 


Prchcalcd 
fccd  gascs 
(130-300  atm) 


Expanding 
gascs  cool 


Recycled 
unrcaclcd 
N2  and 


Refrigcration 

unit 


Liquid  NH3 


NH3  outlet 
to  stofage  tank 


Catalyst 

(400-500^C) 


-Hcat 


exchanger 


Pump  to  circulate  gases^ _ 

-  -  ~ 


N2.  H2 
inlet 


Q\  Define  Haber  Process. 


Haber  Process:  An  industrial  process  used  for  producing  ammonia  from  nitrogen 
and  hydrogen  by  combining  them  under  high  pressure  in  the 
present  of  an  iron  catalyst. 
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Q\  What  are  the  physical  Properties  of  Ammonia? 

1.  Ammonia  is  a  colorless  gas  with  a  characteristic  pungent  smell. 

2.  It  is  lighter  than  air  . 

3.  It  has  strong  pro^nsity  to  be  soluble  in  water . 

4.  It  can  be  liquidized  at  room  temperature  with  8-10  atm  pressure  . 

5.  The  boiling  point  of  liquid  Ammonia  is  ( -  33.5°C  )  under  the  normal 
atmospheric  pressure . 

6.  It  vapors  at  high  temperature. 


Q\  What  is  the  aqueous  solution  of  Ammonia? 

The  aqueous  solution  of  Ammonia  (  NH4OH  ). 

If  this  aqueous  solution  is  heated  ог^ф^^  to  air,  the  solution  loses  NH3  gas  . 

Q\  Why  is  ammonia  used  in  refrigeration  and  ice  production? 

Because,  it  evaporates  at  high  temperature. 
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Q\  Expline  Fountain  experiment. 

The  experiment  consists: 

1.  Half  of  glass  is  filled  with  water  with  two  drops  of  phenolphthalein. 


Ammonia  gas  in  the  ballon 


water  and  phenolphthatein  in  droper 


water  and  two  drops 
phnolphthatein 


2.  It  consists  of  a  round  bottom  flask 
provided  with  a  rubber  cover  with  two 
holes. 

3.  A  long  glass  tube  goes  through  one  of 
these  two  holes  down  to  the  bottom  of 
the  flask . 

4.  A  dropper  tube  goes  through  the  other 
hole  of  the  cover . 

5.  The  flask  is  filled  with  dry  ammonia  gas 
and  then  turned  upside  down  on  the 
Water  glass. 

6.  The  dropper  tube  is  used  to  add  some  water  drops  with  the  color  less 
phenolphthalein . 

7.  The  gas  reach  with  the  Water  and  starts  to  dissolve  . 

8.  This  process  changes  the  pressure  inside  the  flask  and  the  water  pushes  from 
the  glass  to  the  flask  as  a  fountain. 

\  1  L  и1  L 

9.  The  solution  becomes  pink  -  red  because  of  it's  basically  ammonia  solution  is 
act  as  a  base). 
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Q\  Ammonia  solution  turns  the  red  litrus  paper  into  blue,  why? 

Q\The  ammonia  solution  (phenolphthalene)  is  colored  in  red,  why? 

Because,  the  aqueous  solution  of  Ammonia 

is  base  (NH4OH). 


NH3  +  H2O 


NH4OH 


3 


Bases  tums  red  litmus  to  blue  color 


Q\  Complete  the  following: 

Ammonia  molecule  is  chemically  stable ,  yet  it  can  release  nitrogen  and  hvdrogen 

when  you  pass  gas  on  a  hot  metal  surface ,  or  when  passing  an  electric  spark 
through  the  gas . 


Q\  Complete  by  equation: 

Ammonia  gas  is  flammable  in  an  atmosphere  of  oxygen. 


4NH3  +  ЗО2 


2N2  +  6H3O 


Q\  Explain  the  test  of  Ammonia. 

by  react  ammonia  with  hydrogen  chloride ,  it  produces 

is  ammonium  chloride . 


i  a 


white  dense  vapor 


which 


NH,,  3  +  HCL3  ^  NH,CLJ 

3(g)  (g)  4  (g)  ' 

Ammonia  Hydrogen  chloride  Ammonium  chloriH»» 


Q\  Define  Nitric  acid 

Nitric  acid:  It  is  the  most  important  oxygenated  acids  of  nitrogen,which  has 
a  molecular  formula  HNO3 . 
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Q\  Explain  Preparation  method  of  Nitric  Acid  in  Laboratory. 

It  is  prepared  by  heating  a  mixture  of  Potassium  nitrate  salt  with  sulfuric  acid  in 

the  glass  r^ori^nd  the  nitric  acid  vapor  resulting  from  the  interaction  is 
condensed  in  a  water-cooled  vessel  the  interaction. 


Q\  Explain  Preparation  method  of  nitric  acid  Industrially. 
The  acid  can  be  prepared  in 
commercial  quantities  by 
method  of  Ostwald  whereby 
ammonia  is  oxidized  in  air, 
platinum  acts  as  a  catalyst. 


Ptgauze 


1  vol.  NH3 
+  8  vol.  Oj 
eonverter 


Oxidation 

chamber 


Scientist 

Fredrick  Wilhelm  Oswald 


Water 


«_Quartz 
pieces 


^JItric 

"acld 
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Q\  What  are  the  Properties  of  Nitric  acid? 

1.  Pure  add  is  colorless . 

2.  It  has  odorous  fumes 

3.  The  color  of  the  impure  acid  is  yellow 

4.  It  is  completely  dissolving  in  water  forming  a  mixture  of  (68%) 

5.  It  boils  at  120.5  °C 


Q/  Give  the  following  to  the  Phosphorus  element:  chemical  symbol, 
atomic  number,  mass  number  and  then  draw  the  electronic 


configuration. 


Chemical  symbol 

P 

Atomic  number  Z 

15 

Mass  number  A 

31 

Electronic  configuration 

Is^  2s^  2p®  3s^  Зр^ 

Number  of  proton 
Number  of  electron 

z  =  p^  =  e  =15 

М 

1 

< 

II 

c 

Number  of  neutron 

n=  31-15 

n  =  16 

•• 

•  P  • 


Q\  Where  does  the  Phosphorus  element  occur? 

1.  It  is  not  found  freely  in  nature. 

2.  It  is  found  in  nerve  cells,  bones  and  cell  cytoplasm. 

3.  It  is  extensively  found  various  minerals  (Apatite  ores) 
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Q\  Why  does  not  need  to  prepare  phosphorus  in  laboratory? 

Because  apatite  ores  rep^ent  the  basic  source  for  commercial  phosphorus 


production  with  high  purity. 


Q\  Why  is  phosphorus  casting  done  underwater? 

Because  of: 

1.  It  is  the  low  temperature  of  flammability. 

2.  It  is  fast  integration  with  oxygen. 

3.  It  is  high  flammability  in  air. 


Q\  When  producing  phosphorus,  CO  is  produced  instead  of  CO2/  why? 

Because  the  electric  oven  at  high  temperature  and  air-tight. 


Q\  What  is  the  Properties  of  Phosphorous?  ^ 

1.  Phosphorous  is  normally  white  (yellowish)  having  a  waxy  form. 

2.  Pure  Phosphorous,  it  is  solid  colorless  and  transparent. 


3. 


White 


Phosphorous  is  more  active  than  red  phosphorous  under  normal 


temperatures. 
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Q\  What  is  the  Properties  of  white  phosphorous? 

1-  White  phosphorous  glows  in  the  dark,  looking  pale  when  exposed  to 

damp  air. 

2-  It  burns  spontaneously  "automatically"  in  air  at  room  temperature  due  to 
enough  oxidation. 

*Releasing  phosphorous  pentoxide  (P2O5),  see  the  following  equation: 

P4  +  5O2  - ^  2P2O5 

*Under  other  conditions,  (limited  amount  of  oxygen)  white  phosphorous 
oxidizes  to  form  phosphorous  trioxide  P2O3  as  in  the  following  equation: 

P4  +  ЗО2  - ^  2P2O3 

3-  White  Phosphorous  is  a  poisonous  for  cells  of  living  things  whereby  it 
pei^e^ates  into  the  digestive  system  and  dissolves  in  the  digestive  ulcers, 
turning  into  a  poison,  unlike  red  phosphorous,  which  doesn't  dissolve  in  the 
ulcers. 

Q\  Complete  : 

-  There  are  other  types  of  phosphorus ,  like  red,  black  or  purple),  the  most 
common  is  white  and  r^  phosphorus. 

Q\  Why  is  White  Phosphorus  more  active  than  red  phosphorus  under 
normal  temperatures? 

Because  atoms  of  these  two  forms  of  phosphorus  differ  in  the  way  that 
they  bind. 
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Q\  Define  Chemical  luminance  or  "glitter" 

^  jjj 

Glitter  :  It  is  process  of  White  phosphorous  glows  in  the  dark,  looking  pale 

L-llaj]!  ^-Ij^l  ^l ^ jj]l  <^jaiJ  ^-^lj 

green  when  exposed  to  damp  air  accompanied  by  garlic-iike  odor. 


Q\  Why  is  White  Phosphorus  a  poisonous  for  cells  of  living  things? 
unlike  red  phosphorus. 

White  Phosphorus  penetrates  into  the  digestive  system  and  dissolves  in  the 
digestive  ulcers,  turning  into  a  poison,  while  red  phosphorous  doesn't  dissolve  in 
the  ulcers. 

Q\  What  are  the  different  between  white  Phosphorus  and  red  Phosphorus? 


White  phosphorous 

Red  phosphorous 

1.  Translucent,  white  to 
yellowish  color 

1.  Its  external  surface  is  red  to 
violet  color. 

2.  Produced  in  the  rod  form  and 
stored  under  water  because  of 
its  activity. 

2.  Produced  in  powder  form  it  isn4 
affected  by  air  at  ordinary 
condition. 

3.  Lower  density  than  the  red. 

3.  Higher  density  than  the  white. 

4.  Soluble  in  some  organic 
solvents  such  as  carbon  disulfide 
but  insoluble  in  water. 

4.  Insoluble  in  organic  solvents  and 
water. 

5.  Its  melting  point  is  low. 

5.  Sublimates  by  heating. 

6.  Its  flash  point  is  low  so  it 
burns  easily. 

6.  Its  flash  point  is  high. 

7.  It  is  poisonous. 

7.  It  is  not  poisonous. 
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Q\  Define  Phosphoric  Acid  ,  Phosphate 

Phosphoric  Acid:  It  is  a  densely  formed,  colorless,  odorless  liquid  and  weak 

non-oxidative  acid.  It  has  chemical  formula  (H3PO4) 

Phosphate:  one  of  the  salts  that  is  included  in  the  composition  of 

phosphorus  as  a  basic  element  and  chemical  formula  (PO^'^) 
such  as  sodium  phosphate  (МазРО^)  and  calcium  phosphate 

Q\  What  are  the  properties  of  Phosphoric  Acid? 

1-  Phosphoric  Acid  (H3PO4)  A  densely  formed. 

2-  Colorless  and  odorless  liquid. 

3-  This  acid  is  weak  non-oxidative  acid. 

4-  It  reacts  with  bases  forming  phosphorous  salts,  such  as  Na^PO^. 

Q\  Fill  the  blanks 

1-  sodium  phosphate  is  used  as  preservative  for  some  food  products  and  meat. 

2-  Phosphoric  Acid  has  major  importance  in  manufacturing  phosphate  fertilizers. 

Q\  What  are  the  Industrial  Uses  of  some  Phosphorous  compounds? 

1-  Matchsticks  2-  Phosphate  Fertilizers. 

Q\  Why  are  Matchsticks  processed  by  Ammonium  Phosphate 
solution  (NN4)3^04 

1.  This  material  helps  burn  the  matchstick  in  a  smokeless  flame. 

2.  It  helps  keep  the  flame  burning  completely. 

3.  It  also  ensures  the  stick  put  off  when  the  flame  goes  off. 
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Q\  What  are  the  components  of  a  paste  matchstick? 

а-  Flammable  material  like  antimony  sulfide  Sb^Ss. 
b-  An  oxidant,  Ике  Potassium  Chlorate,  KCIO3  . 
c-  Friction  material  like  glass  powder. 
d-  Glue  material  to  bind  the  ingre(d^nts  of  the  paste. 


Q\  Explain  the  matchmaking  process. 

When  the  top  of  the  matchstick  is  rubbed  against 
the  side  of  the  box,  which  contains  red 
phosphorous,  a  sufficient  heat  is  generated  to 
ignite  the  side  of  the  box  then  this  ignition  transfer 
to  the  top  of  the  matchstick  and  it  burns. 


Q\  Why  is  Phosphorous  very  important  to  prepare  Phosphate  Fertilizers? 

Phosphorous  is  an  essential  element  in  the  growth  of  plants,  it  plays  a  vit^ rde  in 
the  life  of  living  beings  and  the  development  of  the  skeletal  structure  of  animals 
and  humans. 


Q\  Phosphorous  forms  soluble  compounds  such  as  calcium  phosphate 
(the  original  source  of  phosphate  in  nature),why? 

Because  it  is  a  salt  that  is  fairly  insoluble  in  water,  it  is  necessary  to  transform  it 
into  a  salt  easily  soluble  in  water  to  be  used  as  a  fertilizer. 
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Q\  Define  Super-phosphate  fertilizer,  Triple  super-phosphate. 


Super-phosphate  fertlllzer:  It  Is  fertlllzer  produced  from  calclum  phosphate 

(Naturally  found  In  rocks)  Is  processed  wlth  |ulfuric 
acld,  This  fertilizer  is  used  to  increase  soil  fertility. 
Triple  super-phosphate  :  It  Is  other  klnds  of  phosphate  fertillzers  can  be  prepared 

through  the  reaction  of  phosphoric  acid  with  calcium 
phosphate  it  has  chemical  formula  Ca^H^PO^)^. 

Q\  How  can  you  prepare  super-phosphate  fertilizer  by  the  equation? 

Саз(Р04)2  +  2H2SO4  - ►  Са(Н2Р04)2  +  ^CaSO^ 

Q\  Why  is  Triple  super-phosphate  far  much  better  than  ordinary 
phosphate? 

Because,  it  contains  calcium  sulfate. 

Q\  where  does  the  calcium  phosphate  occur? 

Uscof  Fcrtilizcrs 

Large  amounts  are  found  in  Rutba  region,  in  Akashat  at  Anbar  province. 
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07 


7-1  Complete  the  following  statements: 

1-  Atomic  number  of  nitrogen  is  7  therefore  its  nucleus  contains  7  proton 
Which  7  electrons  rotate  around  of  nucleus. 

2-  Atomic  number  of  phosphorus  is  15  therefore  it  nucleus  contains  15  proton, 
which  15  electrons  rotate  around  of  nucleus. 

3-  A  match's  tip  is  coated  with  a  paste,  which  consist  of  the  following  substance: 

a)  An  inflammable  material  such  as  antimony  sulfide  Sb^Sj 

b)  An  oxidizing  material  such  as  Potassium  Chlorate,  КСЮч 

c)  A  material  that  increases  the  friction  force  such  as  glass  powder 

4-  Nitrogen  has  diatomic  molecule  in  nature.  Chemical  symbol  of  nitrogen  ^ 

5-  NH3  is  symbol  of  ammonia  molecule.  This  molecule  consists  of  1  molecule 
nitrogen  and  three  atoms  hydrogen 

6-  What  are  the  benefits  of  fertilizer  of  phosphate? 

1)  Essential  in  the  growth  of  plants 

2)  It  plays  a  vital  role  in  the  life  of  living  beings 

3)  The  development  of  the  skeletal  structure  of  animals  and  humans 
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7-2  Choose  the  correct  answer. 

1-  Which  one  of  the  following  percentage  of  nitrogen  in  earth's  atmosphere? 

a)  21%  b)  78%  c)  50% 

2-  Which  of  the  following  compounds  is  used  in  preparation  of  nitrogen  gas 
in  laboratory? 

a)  Copper  oxide 

b)  Calcium  Chloride 

c)  Ammonium  Chloride  and  sodium  nitrite  in  the  presente  of  water. 

3)  Among  those  substances,  whereas  phosphorus  enters  their  structure  a 
substance  directly  used  as  phosphate  fertilizer;  this  substance  is 

a)  Bones 

b)  Natural  calcium  phosphate 

c)  Super  phosphate 

4)  Which  one  of  the  following  can  be  a  proof  that  shows  presence  of  ammonia 
in  a  solution? 

a)  It  turns  red  litmus  to  blue. 

b)  It  turns  blue  litmus  to  red. 

c)  It  turns  red  litmus  to  yellow. 

5)  Heat  of  your  hand  is  sufficient  to  ignite  one  form  of  phosphorus  element, 
thus  it  should  not  be  handle  with  hand  when  it  is  used  in  experiments  for 
studying  the  phosphorus  properties.  This  form  is 

a)  Red  phosphorus  b)  White  phosphorus 
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6)  Which  method  is  used  to  preparation  of  Nitric  acid  in  industry? 

a)  Heating  of  Potassium  nitrate  salt  and  concentrated  Sulfuric  acid  mixtures; 

b)  Oxidizing  of  ammonia  by  using  catalyst  platinum  in  atmospheric  pressure. 

c)  Separation  of  ammonia  molecule  in  aqueous  solution  Dissociation 

7)  When  phosphorous  burns  in  enough  of  air,  mostly  produces 


a)  Phosphorous  trioxide 

b)  phosphorous  pentoxide 

c)  phosphorous  nitrate 

7-3  Complete  the  following  reactions  then  balance  them  and  write 

name  of  reactants  and  products^. 

a)  2NH4CI  +  Са{ОН)2  ~  P  СаСЬ  +  2H2O  +  2NH3 


b)  Саз(Р04)2  +  2H2SO4  - -  Са(Н2Р04)2  +  ^CaSO^ 

c)  2Саз(Р04)2  +  6Si02  +  lOC  _i!22£^6CaSi03  +  10  CO  +  P4 
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7-4  Mark  the  following  sentences  as  true  (Т)  or  false  (Ғ)  after  that 


correct  the  false  sentences. 


a)  Phosphorous  element  existed  compound  form  in  the  nature.i(T) 


b)  Highlv  temperatures  are  used  preparation  of  ammonia  in  industry.  (Ғ)  High 
pressure 

c)  Nitrogen  has  five  electrons  in  outermost  energy  level.  It  can  be  composed 


single  or  multiple  covalent  bond. .  |(Т) 


d)  Compounds  which  are  called  "phosphate"  are  salt  of  common  phosphoric 
acid  H3PO4.  frj 


e)  White  phosphorus  is  poisonous  material  thus  it  is  stored  under  water.  (Ғ) 

It  is  high  flammability  in  air. 

f)  Red  phosphorus  is  stored  in  the  water  container  bottles.  |F)j  White 

g)  White  phosphorus  is  more  reactive  than  red  phosphorus,  where  as  they  are 
two  forms  for  same  element.  (Т) 

h)  The  color  of  pure  Nitric  acid  after  a  while  becomes  yellow  after  a  while.  |Т)| 
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Q\  What  are  the  elements  of  group  VIA  : 

They  include  five  elements;  Oxygen  (O),  Sulfur  (S),  Selenium  (Se), 

Tellurium  (Те),  Polonium  (Po). 

Q\  Why  are  oxygen  and  sulfur  in  the  same  group? 

Because,  they  have  six  electrons  in  their  outer  shells. 

Q\  What  are  the  characteristics  of  group  VIA? 

1-  Oxygen  and  sulfur  are  considered  as  non-metal  while  selenium  and  tellurium 
have  semimetal  properties,  as  for  polonium,  it  has  pure  metal  properties. 

2-  Elements  of  the  group  VIA  has  six  electrons  in  the  outer  shell  which  make 
them  "hunt"  two  electrons  from  other  elements  in  order  to  have  a  stable 
electron  configuration  similar  to  that  of  noble  elements. 

Q\  Why  do  elements  of  the  group  VIA  hunt  two  electrons  from  other 
elements? 

In  order  to  have  a  stable  electron  configuration  similar  to  that  of  noble  elements. 

J - 
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Q/  Give  the  following  to  the  Sulfur  element:  Chemical  symbol, 
Atomic  number,  Mass  number  and  then  Draw  the  electronic 


configuration. 


chemical  symbol 

S 

atomic  number  Z 

16 

mass  number  A 

32 

electronic  configuration 

Is^  2s^  2p®  3s^  Зр'^ 

Number  of  proton 
Number  of  electron 

z  =  p^  =  e  =  16 

Number  of  neutron 

n  =  A-Z 

n=  32  - 16 

n  =  16 

Q\  Where  does  the  Sulfur  element  occur? 

1-  It  is  found  in  nature  freely  in  special  sulfur  r^ines  in  Mosul  city. 

2-  It  is  also  found  in  volcanic  regions  in  large  quantities  in  the  form  of  compounds 
such  as  hydrogen  sulfide  H^S  and  sulfur  dioxide  SO^. 

Q\  Explain  the  Preparation  of  sulfur  in  Laboratory. 

Sulfur  can  be  prepared  in  laboratory  by  adding  concentrated  hydrochloric  acid  to 

sodium  thiosulfate,  Na^S^OB^at  -10°C).  Sulfur  precipitates  and  collected  through 
filtration  according  to  the  following  reaction  equation: 

2HC1  +  МаДОз - ^  Si  +  SO^t  +  2NaCl  +  Н^О 
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Q\  Explain  extraction  process  of  Sulfur  form  of  underground. 

Q\  Explain  Frasch  Process. 

This  process  done  by  melting  sulfur  underground  by  means  of  special 
equipment's: 

1.  Extend  three  overlapping  tubes  (A-B-C)  pivotally  in  underground. 

2.  Pressurized  and  superh^ated  to  ITO^C  water  vapor  is  pushed  into  the 
outer  tube  (A)  to  where  sulfur  converges,  this  pressure  melts  sulfur 
underground. 


Passes  the  pressurized  air  from  tube  В. 
ёНю  цв  molten  sulfur  throi 


>LHh  tuiLe  C  nAced  with  some  air  bilbbl  is. 

5.  Molten  sulfur  is  casted  in  large  basins  and  left  to  cool  down  and  solidify. 

6.  Much  of  the  sulfur  produced  by  using  this  process  is  99.5  %  -  99.9  %  pure , 
therefore  in  needs  no  further  re-purification 


Q\  Define  Frasch  Process. 

Frasch  Process:  is  Process  used  to 

extraction  of  Sulfur 
form  of  underground. 

Q\  why  doesn't  sulfur  produced  by 

Frasch  process  needs  to 

re-purification? 

Because,  sulfur  produced  by  using 

this  process  is  99.5  %  -  99.9  %  pure. 
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Q\  What  are  the  physical  properties  of  Sulfur? 

1.  It  is  yellow  solid  substance  at  STP. 

2.  Tasteless,  with  distinctive  odor. 


3.  Insoluble  in  water,  yet  dissolves  in  some  inorganic  solvents  Ике  carbon 


disulfide,  CS^. 

4.  Non-conductor  of  electricity. 


5.  It  Has  various  forms  in  nature  with  variant  physical  properties  with  8  atoms  (Ss). 


Q\  What  happens  to  the  evaporation  carbon  disulfide? 

Sulfur  with  8  atoms  (Ss)  deposits  gradually  in  the  form  of  crystals. 

jj^ 

Q\  Define  allotropic  elements 

Allotropic  Elements:  They  are  various  forms  in  nature  with  variant  physical 

properties  which  vary  in  physical  form,  color ,  despite 
belonglng  to  the  same  element. 


Q\  Write  the  allotropic  of  sulfur. 

1-  Crystal  sulfur  (Rhombic  sulfur,  prismatic  sulfur) 

2-  Non-crystalline  sulfur  ( rubber  or  plastic  sulfur) 


Crystal  sulfur  Amorptious  sulfur 


I 

Rhombic 

sulfur 


Prismatic 
/  sulfur 


1^^  Rubber 
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Q\  Define  Rhombic  sulfur . 


Rhombic  sulfur:  It  is  the  most  common  type  of  crystal  sulfur,  it  is  a  yellow  crystal 


(Мке  lemon),  stable  at  room  temperature.  It  is  the  most  stable  form 
of  sulfur.  It  is  found  as  cyclic  Sg  molecule  in  volcanic  areas. 


Q\  Why  is  prismatic  sulfur  called  by  this  name? 

Because  its  crystals  look  like  prism. 

Q\  Define  rubber  or  plastic  sulfur. 

Rubber  sulfur:  It  is  amorphous  sulfur.  It  is  less  stable  than  crystal  sulfur,  it  turns  to 
crystal  sulfur  gradually  Sulfur  has  the  formulas;  Sg  and  Se. 

Q\  Prepare  rubber  or  plastic  sulfur. 

It  can  be  prepared  by  heating  sulfur  to  1500°C  and  pouring  the  liquid  sulfur  into 

cold  water,  whereby  spiral  chains  are  formed. 

Q\  Sg  form  is  more  active  than  Se  form  ,  why? 

Due  to  the  high  tension  of  the  rhombic  ring. 

Q\  What  are  the  chemical  properties  of  Sulfur? 

1.  Sulfur  is  not  reactive  under  normal  temperature. 

2.  Reacts  with  almost  all  elements  directly  under  the  appropriate  temperature. 

3.  Sulfur  burns  easily  in  air  producing  blue  flame,  heat  and  sulfur  dioxide. 

4.  Sulfur  reacts  with  carbon  to  produce  carbon  disulfide,  CS^. 

5.  Sulfur  reacts  with  metals  like  iron,  copper  and  zinc  to  produce  metal  sulfides. 

6.  Reaction  with  concentrated  and  oxidized  acids,  and  no  affected  by  dilute  acids. 
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Q\  write  the  equations  for : 

1-  Sulfur  burns  A 

s  +  o,  — -  so. 


2-  Sulfur  reacts  with  carbon  д 

2S  +  C  - ^  CS^ 


3-  Sulfur  reacts  with  iron  metals 

S  +  Ғе  FeS 

4-  Sulfur  reacts  with  concentrated  acids  (sulfuric  acid ,  nitric  acid) 

S  +  2H,S0,  3S0,  +  2Қ0 

2  4  2  2 

S  +  6HN0,  — >  Қ80,  +  6N0,+  2Қ0 

3  2  4  2  2 


Q\  What  are  the  uses  of  Sulfur? 

1-  In  manufacturing  matchsticks  and  black  gunpowder  and  fireworks  because  of 


high  flammability. 

4c.ljj 

2-  It  is  used  in  agriculture  to  balance  earth  alkaline  as  well  as  a  fertilizer. 


3- 

4- 


It  is  used  to  produce  sulfuric  acid,  paints  and  dyes. 

Q  L  ^  .л 

It  is  used  mining  metals  and  oil  refinery,  developing  films  and  in  drug  industry. 


Q\  Why  does  Sulfur  use  in  manufacturing  matchsticks  and  black 

•^jjW 

gunpowder  and  fireworks? 

Because  its  high  flammability. 
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Q\  Where  does  Sulfur  dioxide  SO2  occur? 

1-  SO2  is  produced  by  burning  sulfur  with  oxygen  gas. 

jJI 

2-  This  gas  naturally  evaporates  in  large  quantities  from  volcanic  activities. 

3-  It  is  produced  from  some  industrial  processes  during  mining  of  some 


substances. 

Ву  burning  of  petroleum  derivatives  and  briquette. 


Q\  Explain  the  preparation  method  of  Sulfur  dioxide  in  laboratory. 

Sulfur  dioxide  is  prepared  at  laboratory  by  adding  dilute  sulfuric  acid  to  sodium 

sulfite,  (Na^SOs).  It  can  be  collected  by  pumping  air  out  from  above  because  it  is 


heavier  than  air.  As  in  the  following  equation: 

Na^SOa  +  H2SO4  - ►  SO2  +  H2O  +  Na^SO^ 


Q\  SO2  can  be  collected  by  pumping  air  out  from  above,  why? 

Because  it  is  heavier  than  air. 
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Q\  What  are  the  physical  properties  of  Sulfur  dioxide  gas? 

1-  Sulfur  dioxide  is  a  colorless  gas 

2-  It  has  strong  characteristic  smell. 

3-  It  is  heavier  than  air. 

4-  It  does  not  dissolve  much  in  water  producing  a  weak  solution  of  sulfurous  acid 


Q\  Why  does  the  color  of  the  blue  litmus  paper  turns  to  red  when  it  is  put 
in  the  gas  collecting  bottles  Sulfur  dioxide? 

Because  when  dissolve  in  water  producing  a  weak  solution  of  sulfurous  acid. 

Q\  Complete  by  equation: 

*  sulfur  dioxide  react  with  water. 

SO2  +  H2O  - -  Н250з°  °  ° 

Q\  What  are  uses  of  Sulfur  dioxide? 

1-  Sulfur  dioxide  is  commercially  used  in  decolorizing  the  delicate  organic 

substances  such  as  paper,  straw,  artificial  silk  and  wool. 

2-  It  used  for  sterilizing  purposes. 

3-  It  is  used  as  a  preservative  agent  in  food  industries. 

Q\  Sulfur  dioxide  is  commercially  used  in  decolorizing  the  delicate  organic 

substances  such  as  paper,  straw,  artificial  silk  and  wool.  why? 

Because: 

1-  They  are  changing  when  they  are  bleached  with  gas  chlorine. 

2-  Most  of  the  Sulfur  dioxide  bleached  materials  recover  their  colors  as  soon  as 
they  are  exposed  to  air. 
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note 

Sulfur  can  burn  spontaneously  in  air  at  (400°C)  with  the  existence  of 

oxygen. 

\ _ У 

Q\What  are  the  damages  to  sulfur  dioxide  gas? 

A.  This  gas  is  bad  for  health. 

B.  It  is  the  main  cause  of  acid  rains. 

Q\  what  are  the  physical  properties  of  Hydrogen  sulfide 

1-  It  is  a  colorless  gas 

2-  It  has  characteristic  foul  odor  such  as  odor  of  rotten^^gs. 

Q\  Where  does  Hydrogen  sulfide  occurs  in  nature? 

result  from: 

1-  The  bacterial  breakdown  of  the  organic  matters. 

2-  Underground  water  that  contains  sulfur  as  in  the  mineral  water  wells  in 
Hammam  Al-Aleel  in  Nineveh  Province  north  of  Iraq. 

3-  From  the  biological  activity  of  some  kinds  of  bacteria  that  rely  of  iron  and 
manganese  as  part  of  their  food  sources. 

4-  Natural  gas  contains  28%  of  hydrogen  sulfide  and  it  may. 

5-  From  some  the  industries  that  use  sulfur  compounds. 

Q\  Explain  the  preparation  method  of  hydrogen  sulfide  gas. 

Hydrogen  sulfide  gas  can  be  produced  in  laboratories  using  the  same  device  used 

to  produce  SO2.  The  device  is  based  on  the  reaction  of  the  diluted  acids  such  as 
sulfuric  acid  with  metal  sulfides  such  as  iron  (II)  sulfide  as  in  the  following 

equation:  FeS  +  H2SO4  - >  H^S  +  FeSO^ 
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Q\  Explain  the  test  of  hydrogen  sulfide  gas  through  in  its  solutions. 

Ву  Pass  hydrogen  sulfide  gas  through  in  the  solutions  of  metal  ions  Мке  copper  (М) 

sulfate  results  in  a  black  precipitation  of  copper  (М)  sulfide  according  to  the 
following  equation: 


H2S  +  CUSO4 


H2SO4  +  CuSj 


Q\  Fill  the  blanks: 

1-  Chemical  formula  of  Sulfuric  Acid  (H2SO4) 

2-  Sulfuric  Acid  (H2SO4)  is  one  of  the  earliest  acids  identified  by  man  in  ancient 
times. 

3-  Sulfuric  Acid  is  soluble  in  water  at  all  concentrations  and  its  solutions  have 
high  electrical  conductivity. 

Q\  Define  Sulfuric  acid 

Sulfuric  acid:  is  a  colorless  oily  liquid  with  high  density  and  has  no  characteristic 
smell  when  it  is  pure.  It  is  a  highly  corrosive  strong  acid. 

Q\  Explain  industrial  method  of  Sulfuric  Acid. 

1-  Sulfuric  acid  can  be  industrially  manufactured  by  contact  process,  which  simply 
involves  the  reaction  between  sulfur  and  oxygen  to  produce  sulfur  dioxide: 


S  +  O2  ^  SO2 


2-  Sulfur  dioxide  is  pumped  into  chamber  which  contains  catalyst  to  obtain  sulfur 
trioxide. 


2SO2  +02^  2SO3 

3-  After  that  sulfur  trioxide  is  dissolved  in  water 

SO3  +  H2O  ^  H2SO4 
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A  93-100%  acid 

f 

Contact  Chamber 


Q\  What  are  the  physical  properties  of  Sulfuric  acid? 

1-  It  is  a  colorless  liquid 

2-  Oily  liquid  will  a  high  density  of  (1.84  g/cm^) 

3-  It  has  no  characteristic  smell 

4-  It  dissolves  H^O  in  water  at  all  concentrations  generating  high  temperature. 

Q\  Cautions  must  be  taken  when  reducing  concentration  of  Sulfuric 
acid,  why? 

Because  when  it  dissolves  in  water  at  all  concentrations  generating  high 
temperature 

Q\  why  does  Sulfuric  acid  used  as  a  drying  agen? 

Because  of  its  high  ability  to  absorb  water  from  the  organic  compounds. 
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Q  \  what  happens  when  we  put  a  spoonful  sugar  in  a  bowl  fully 
concentrated  sulfuric  acid? 

We  see  that  black  carbonic  substance  results  from  the  reaction  in  the  bowl  as  in 
the  following  equation: 

C12H22O11  ^  +  IIH2O 

Q\  what  are  uses  of  Sulfuric  Acid? 

1-  It  is  used  in  the  production  of  other  acids  such  as  nitric  and  hydrochloric  acids. 

2-  It  is  used  as  a  d^in^gent  especially  with  the  gases,  which  do  not  react  with  it. 

3-  It  is  used  to  refine  £rude  oil  and  remove  impurities. 

4-  It  is  used  in  the  production  of  explosives  like  nitroglycerin  nitrates  and 
cellulose  nitrates. 

5-  It  is  used  as  a  cleaning  agent  to  remove  rust  from  the  iron  tools  before  being 
painted  wlth  Zinc. 

6-  It  is  widely  used  in  the  production  of  batteries  and  in  the  electrical  coating. 

7-  It  is  used  in  the  production  of  chemical  fertilizers  such  as  ammonium  sulfates 
and  phosphate  fertilizers. 

Q\  Give  reason: 

1-  Sulfuric  acid  is  used  in  the  production  of  other  acids  such  as  nitric  and 
hydrochloric  acids. 

Because  of  its  high  boiling  point. 

2-  Sulfuric  acid  is  used  as  a  drying  agent  especially  with  the  gases  which  do  not 
react  with  it 

Because  of  its  high  ability  to  react  with  water. 


3-  Sulfuric  acid  is  widely  used  in  the  production  of  batteries  (lead  storage 
batteries)  and  also  in  the  electrical  coating 
because  it  has  high  electrical  conductivity. 

МоЯ  07711841751  -  077  35  35  35  32  14 


МаЯшоосСЛй  Л£-Муш 

Baghdad  College  High  School 


Cfiaj)ter  'Eigkt 

Group  VIA 


Q\  Define  Sulfates 

Sulfates:  are  sulfuric  acid  salts,  which  are  derived  from  the  reaction  of  sulfuric 
acid  with  the  metals  or  with  their  oxides,  hydroxides  or  carbonates. 

Q\  Complete  the  following  equation: 

1-  Zinc  oxide  +  sulfuric  acid 

ZnO  +  H2SO4 

2-  Zinc  hydroxide  +  sulfuric  acid 

Zn(OH)2  +  H2SO4 


—  ZnSO^  +  H2O 


- -  ZnS04  +  2H2O 

3-  Zinc  carbonates  +  sulfuric  acid 

ZnCOg  +  H2SO4  ZnSO^+CO^  +  H2O 


Q\  Explain  test  of  sulfate  ion  (SO^'^)  Sulfate  ions. 

Q\  How  can  you  identified  sulfate  ion  in  their  aqueous  solutions? 

Ву  adding  the  solution,  which  contains  barium  ions  such  as  barium  chloride. 

The  result  is  a  MnTBIffifffnftffBiii  of  barium  sulfate: 


BaCI^  +  SO/ 


BaSO^  i  +  2CI 

Barium  chloride  Sulfate  ion  Barium  sulfate  Chloride  ion 

White  precipitate 
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8-1  Properties  of  VIA  group  elements  are  arranged  from 
^)xygen  to  polonium.  Wtlte  the  properties. 

1-  Oxygen  and  sulfur  are  considered  as  non-metal  while  selenium  and 
tellurium  have  semimetal  properties,  as  for  polonium,  it  has  pure  metal 
properties. 

2-  Elements  of  the  group  VIA  has  six  electrons  in  the  outer  shell  which  make 
them  "hunt"  twoelectrons  from  other  elements  in  order  to  have  a 
stable  electron  configuration  similar  to  that  of  noble  elements. 

^-2  Write  the  common  electron  configuration  of  VIA  group 
elements. 

The  reason  is  that  it  contains  its  last  level  6  electrons  so  it  needs  two 
electrons  to  saturate  its  outer  shell. 
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8-3  Choose  the  correct  answe^: 

1-  Sulfur  element  occurs,  in  nature,  in  the  form  of: 

a)  Only  Free  b)  Only  combined  c)  Free  and  combined 

2-  Some  elements  such  as  sulfur,  phosphorous  and  carbon,  occur  in  their 
solid  states  in  different  forms;  they  are  characterized  by  these  forms  each 
other  in  some  physical  properties,  these  forms  are  called: 

a)  Allotropes  of  element  b)  Elements  shape 

c)  Elements  forms  d)  Elements  types 

3-  One  of  the  following  free  solid  molecules  contains  eight  atoms,  that  is . 

a)  White  phosphorus  b)  lodine  c)  Sulfur  d)  Carbon 

8-4  What  happens  when  hydrogen  sulfide  gas  is  passed  in 
zinc  sulfate,  lead  acetate,  copper  sulfate  solutions, 
explain  these  using  equations. 


HxS 

+  ZI1S04  - ► 

ZnSj  + 

H,S04 

H,S 

+  CCH,COO),Pb  - 

- ► 

PbS|+  2CH3COOH 

HsS 

+  CttSO^  - ► 

CttSj  + 

HxSO^ 
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8-5  The  underground  deposit  of  sulfur  is  extracted  in  the 
Mishraq  fields,  according  to  Frasch  process  which  three 

Eioncentric  pipes  extended  to  different  deep.  Answer  the 
ollowing  questions  according  to  figure  at  page  4 

a)  What  is  the  role  of  the  pipe  (В)  in  this  process? 

Passes  the  pressurized  air  from  tube  В. 

b)  Which  material  passes  through  the  inside  pipe  (A)? 

Pressurized  and  superheated  to  170°C  water  vapor  is  pushed  into  the 
outer  tube  (A) 

c)  Explain  how  you  could  get  water  lyO^'C  while  it  boils  at  lOO^'C. 

It  can  be  obtained  by  increasing  pressure 

^.6  If  you  have  a  mixture  of  very  fine  table  salt,  chalk  and 
sulfur,  describe  an  experimental  method  to  separate  these 
materials  in  dry  and  pure  form. 

1.  Add  water  to  melt  the  salt  and  separate  the  chalk  and  sulfur  in  the 
filtration  method,  evaporate  the  saline  solution  to  get  dry  salt. 

2.  Add  С$2  solution  to  separate  the  sulfur  because  the  sulfur  dissolves  in  it 
and  chalk  does  not  dissolve,  then  filter,  and  dry. 

3.  Filter  the  chalk  and  leave  to  dry. 


8-7  Write  the  reaction  of  sulfur  with  metal  and  non-metal. 

With  metal  S  +  Ғе  — ►  FeS 
With  non-metal  2S  +  C  ^  ►  CSz 
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В-8  Explain  the  preparation  of  Sulfuric  Acid  with  industrial 
method. 

1-  Sulfuric  acid  can  be  industrially  manufactured  by  contact  process,  which 
simply  involves  the  reaction  between  sulfur  and  oxygen  to  produce  sulfur 
dioxide: 

S  +  O2  ^  SO2 

2-  Sulfur  dioxide  is  pumped  into  chamber,  which  contains  catalyst  to  obtain 
sulfur  trioxide. 

2SO2  +  O2  ->  2SO3 

3-  After  that  sulfur  trioxide  is  dissolved  in  water 

SO3  +  H2O  ^  H2SO4 

^-9  Complete  the  following  reaction: 

FeS  +  HzSO^  —  HzS  +  FeS04 
SO3  +  НгО  -+  HzSO^ 

BaClz  +  SO^-^  — +  BaS04  +  ZCl 
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